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THIS VOLUME IS DEDICATED 



TO THB 



doiicniors of St. Parg s Jospital, f onbon, 

WHO, BY ESTABLISHING AURAL SURGERY AS A DISTINCT DEPARTMENT 
OF STUDY IN THEIR HOSPITAL AND MEDICAL SCHOOL, 

EVINCED A DESIRE TO 
ELEVATE THE SUBJECT OF DISEASES OF THE EAR TO ITS DUE POSITION, 

AS A BRANCH OF PROFESSIONAL KNOWLEDGE 
BASED UPON CLINICAL OBSERVATION AND SCIENTIFIC RESEARCH. 



PREFACE. 



In preparing the present work, it has been my aim to 
produce a practical treatise on the Diseases of the Ear, 
having for its foundation the anatomy, physiology, and 
pathology of the organ. This volume, however, does not 
profess to give a complete description of the structure and 
functions of the Ear: it will be perceived that the domains 
of anatomy and physiology have only been entered upon 
when requisite for the elucidation of the pathology or treat- 
ment. 

And now, after twenty years' labor, seeing this volume 
complete, I cannot but regret that it is not more worthy of 
its subject, and of the intelligence of the Medical Profes- 
sion, to which it is addressed. It only remains for me to 
continue to devote myself to my labors. And thus, while I 

• 

sincerely thank the numerous members of the Profession for 
their generous assistance, in supplying me with the larger 
part of the means of research which I have enjoyed, I beg 
still further to solicit their aid. Long engaged upon another 
work, in the shape of " Illustrations of the Pathology of the 
Ear," for which I possess a large amount of material, I 
nevertheless require much more. Indeed, even since this 
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volume has been passing through the press, two recent spe- 
cimens, received from medical men in the country, have 
elucidated two entire series of preparations in my Museum.^ 

I need scarcelv draw attention to the beautiful illustra- 
tions in this volume, which, with two or three exceptions, 
were drawn from nature, on wood, bv Mr. Ford. 

Few references having been made in the bodv of this 
volume, to the investigations on which it is founded, I have 
given, in an Appendix, a list of my published papers, to- 
gether with their dares, so that the reader mav refer to 
them when he thinks it desirable to do so. 
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CHAPTER I. - 

INTRODUCTION. 

HEOLVCT OP THB STUDY Or TBI MORBID ANATOMY OF THE BAR, THE CAUSE OF OUR 
IGSORAMCS OP AURAL SURGERY — MODE OF IKYBSTIGATIHO THE DISEASES OF TUB 
BAB — METHOD OF DISSECTING THE BAR. 

As introductory to this work on the Diseases of the Ear, I may be 
pardoned the observation, that the subject has hitherto been too 
much regarded, by the great mass of the profession, as a blank in 
Medical Science; indeed, to quote from Mr. Wilde's introduction 
to his valuable treatise on Aural Surgery, medical men are too 
ready to affirm that "they know nothing about the diseases of the 
organ of hearing;" and many, looking upon the difficulties that 
surround the investigation as insurmountable, have tacitly aban- 
doned its pursuit. Yet, if we carefully survey the history of the 
rise and progress of Aural, as a distinct branch of Scientific Sur- 
gery, one main cause of the disrepute into which it had fallen may 
be traced to the neglect of the pathology of the organ of hearing — 
a neglect that doubtless led also to the ignorance which has pre- 
vailed as to the structure and functions of some of the most import- 
ant of its parts. 

It is a question, however, whether the inherent difficulties of 
Aural Surgery are of a nature to prevent its being as thoroughly 
understood as the other branches of surgery. This question has 
been answered in the affirmative by some, on the ground of the deep 
and hidden situation of the larger part of the organ, and the extreme 

3 
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ifitricacT of its stroctore. Bat sarely tbe organ of hearing is not 
£0 mach concealed from Tiew as several others (the heart, for in- 
stanceji, of whose diseases we have a very clear knowledge; nor is 
its etractnre more complicated than that of the eve. The lesolt of 
my own experience, and I think also of those who hare carefnlly 
attended to my practice at St. Mary s Hospital, is. that the diseases 
of the ear are not more difficult to diagnose, nor are they on the 
whole less amenable to treatment than those of the eye, the joints, 
or almost any other organ that can be named. 

When my attention was first tamed to the study of the diseases of 
the ear, I resolved to prosecute researches into the pathology of 
the organ. From that time to the present, I have made nearly 2000 
dissections: and although it must be manifest that this number is 
Hmall, compared to that which is required for the thorough elucida- 
tion of the subject, still I feel it is a sufficiently solid foundation 
upon which to build a rational system of Aural Surgery. 

Fully aware of the difficulties in the way of procuring specimens 
from those deaf persons who had been inspected during life, and 
whose histories had been recorded, I determined at once to dissect 
every ear that I could obtain, in order to ascertain what are the 
most common morbid conditions to which the organ of hearing is ^ 
subject; in fact^ to secure one step first, by ascertaining something 
of the morbid anatomy of the ear, before advancing to a consideration 
of its pathology. The result of my investigations established this 
general fact> that the existence of some of the most important affec- 
tions of the ear had not even been imagined. Having advanced 
thus far with the morbid anatomy of the ear, ray next step was to 
pursue its'pathology. This was effected, in the first place, by prose- 
cuting inquiries into the history of the patients whose ears were 
found to be diseased; secondly, by dissecting the ears of deaf per- 
sons supplied to me by medical men, and comparing the morbid 
appearances observed with the notes accompanying the cases; and 
thirdly, by availing myself of the opportunity, during some years, 
of inspecting all the deaf persons in an institution containing more 
than 2000 individuals, of recording their cases, and then of making 
dissections of the organ of hearing in those who died. By these 
means, and by the facilities offered at the public institutions to which 
I have been attached, of conducting post-mortem inspections of the 
patients attended by me, I have been able in many cases to compare 
the symptoms occurring during life, the appearances of the organ, 
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and the history of the case, with the morbid structures found after 
death. 

Mode of investigating the Diseases of the Ear, — The following 
plan for eliciting all the important particulars with which a surgeon 
ought to be acquainted when endeavoring to form a diagnosis of dis- 
ease of the ear, has been pursued by me during many years. Its 
use involves no great time or labor ; and as it is desirable that it 
should be observed by those studying the subject, I will describe it 
in detail. 

I. The age and occupation of patient. 
n. State of health, temperament, condition of pulse, &c. 

ni. If any relations are deaf, name them. 

IV. History of the affection ; duration ; supposed cause. Former 
symptoms: if at any time pain in the ears or head. Nature of pro- 
gress: whether rapid or slow; if it has increased by sudden parox- 
ysms, or by imperceptible degrees. Present symptoms: if pain, 
noises, or discharge ; amount of hearing power as shown by conver- 
sation ; whether the patient require to be spoken to distinctly in a 
room, or within the distance of a yard, or close to the ear : which 
ear is the worse. Causes aggravating the deafness: a cold, cold or 
moist weather, bodily fatigue or mental excitement, the act of mas- 
tication. Causes producing improvement: improved health, dry 
air, a cold, cold weather, warm weather. 

Y. Besult of examination. 

Bight ear. The distance at which the watch is heard.^ 

Meatus: quantity and condition of the cerumen; state of the 
dermis and of the osseous wall. 

Membrana tympani: surface dull or shining, transparent or 
opaque, state of the triangular bright spot, if more or less concave 
than natural. 

Eustachian tube: if air is heard by means of the otoscope to enter 
the tympanic cavity naturally during deglutition, the nose and mouth 
being closed ; if the air is heard to enter the tympanic cavity natu- 
rally during a forcible attempt at expiration with the nose and mouth 
held closed. 

Left ear : ditto. State of mucous membrane of the fauces. 

* The medical man should ascertain the distance at which his watch is nsnally heard by 
persons whose hearing power is supposed to be perfect. The hearing distance with my 
own watch is abont three feet. The watch should be gradually brought towards the ear 
instead of being withdrawn from it. 
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VI. Previous treatment. 

VII. Diagnosis. 

Although this enumeration of all the points which require filling 
up, might lead to the idea that the use of this plan must be attended 
with considerable trouble in actual practice, it will be found other- 
wise, as numerous abbreviations may be resorted to. For example, 
take the following case. 

F. R., set. 43, architect. H. (health) : tolerable, but subject to 
attacks of sore throat. R. D. (relations who are deaf) : A brother 
and sister were both deaf when young, but quite recovered before 
reaching the age of 20. 

H. (history) : When a boy, suffered from ear-ache, which was 
often followed by deafness and sometimes by discharge from each 
ear. Subsequently the attacks of ear-ache ceased ; but he has ever 
since been subject to fits of deafness which have usually come on 
during an attack of cold, and have lasted for periods varying from 
two to several weeks. During the attacks, the power of hearing has 
been so much diminished, that he could only hear a loud voice when 
within the distance of half a yard. Each attack has usually disap- 
peared with the occurrence of a sudden crack in the ear. The pre- 
sent attack came on six months ago, after a bad cold ; it has been 
slightly relieved on one or two occasions, but the deafness speedily 
returned. At the present time he requires to be spoken to in a loud 
voice within a yard of the ears, and there is a constant singing with 
a sensation of pressure in them, and a feeling as of weight on the 
head. P. T. (previous treatment) : The application of glycerine to 
the meatus; syringing with warm water ; blisters behind the ears; 
the use of the Eustachian catheter and a pump over the ears, all 
without benefit. R. E. (right ear) : M. E. (meatus externus) con- 
tained cerumen in a normal quantity and consistence. M. T. (mem- 
brana tympani): Outer surface glassy; the bright spot more elon- 
gated than natural, and somewhat striated; the membrane of a 
leaden hue, and much more concave than natural. E. T. (Eusta- 
chian tube) : No air is heard to enter either during the act of swal- 
lowing or during a forcible expiration with closed mouth and nose, 
neither does the patient feel any sensation in the ears, nor is the 
membrana tympani seen to move during these operations. H. D. 
(hearing distance) : Contact. L. E. (left ear) : the same as the right, 
except that the membrana tympani is somewhat opaque. The watch 
is only heard when pressed upon the ear. 
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The mucous membrane of the fauces is red and spongy, and much 
thicker than natural ; and each tonsil is somewhat enlarged. 

D. (diagnosis) : Occlusion of the faucial orifice of each Eustachian 
tube by thickened mucous membrane. The grounds for forming 
this diagnosis are : — 

Firstly. The history of the case, the constitution of the patient, 
the peculiar similar attacks which had occurred to a brother and 
sister, and especially the sudden attacks of deafness following a 
cold, and their sudden disappearance after a crack, the latter being 
caused by the sudden entrance of the air into the tympanic cavity, 
and the return of the membrana tympani to its natural position. 

Secondly. The concave condition of the membrana tympani, 
which showed that there was very little air in the tympanic cavity, 
while there was no history of other disease to cause the concavity. 
The reason for assuming that the obstruction was at the faucial and 
not at the tympanic orifice, was the fact that the membrana tym- 
pani was translucent in one ear, and only slightly epaque in the 
other; whereas, an amount of inflammation sufiicient to cause ob- 
struction at the tympanic orifice of the tube, would necessarily be 
attended by considerable thickening of the mucous membrane 
lining the inner surface of the membrana tympani, and produce 
great opacity. 

Thirdly. The condition of the mucous membrane of the fauces, 
and the result of the exploration of the tube by means of the oto- 
scope. 

T. (treatment) : The object is to reduce the mucous membrane 
covering the orifices of the tubes to a natural condition, so that the 
muscles may be enabled to open them. For this purpose the solid 
nitrate of silver was applied to the mucous membrane of the fauces 
twice a week, and an astringent gargle was also used ; small doses 
of quinine and colocynth were administered each night. The sur- 
face of the body was directed to be rubbed daily with a towel dipped 
in cold water, and abundant exercise on foot was recommended. 

The result of this treatment was to produce some slight improve- 
ment in the course of the first week ; in the course of the second, a 
crack took place in the right ear, which was followed by a perfect 
restoration of the hearing in that organ ; the air was then heard to 
enter, upon slightly forcing it; but it did not yet find its way during 
the act of deglutition. In the course of a day or two the left ear 
also improved greatly, though not equally with the right. This 
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may be accounted for by the thickened state of the mucous mem- 
brane of the tympanum on that side. 

Now the case just cited is illustrative of a large proportion of the 
cases met with in the practice of Aural Surgery. I mean, that in 
most cases, by a careful attention to the history, aided by an effi- 
cient examination of the organ, a medical man can form a tolerably 
accurate diagnosis. It has often been asked, how is it possible to 
diagnose between anchylosis of the stapes and nervous deafness, two 
cases in which perhaps no disease of the organ is apparent? But 
the history of the origin and progress of the cases, the nature of the 
j)atients' constitution, and the symptoms of the diseases, are quite 
sufficient to remove any difficulty on the subject. Indeed, so much 
is capable of being learned from the history of a case, that very 
often a pretty accurate diagnosis may be formed without ocular in- 
spection. For instance, in the above case my mind was made up as 
to its nature before making any examination. Again, the condition 
of the Eustachian tube is to be learnt by the state of the membrana 
tympani. When this tube is obstructed the air that was contained 
in the tympanic cavity disappears, in part, in the course of a few 
hours, either from absorption or exosmosis. The effect of this par- 
tial disap^H^arance of the air from the tympanic cavity is, that the 
iuombn\na tymj^ni becomes drawn inwards and very concave ex- 
tornally ; and although this peculiar condition of the membrana 
tvm^^ani is met with in other diseases of the ear, their history differs 
from that of simple obstruction of the Eustachian tube. 

My object in citing the foregoing case has been to show that after 
oarotully cv^llooting the history of a case, and making a thorough 
iiisjHvuou of the organ, there is generally not much difficulty in 
fv^rminc a tolerably correct diagnosis. 

J/e^:^.<vi*or* (iij^^-'liMt; the ear, — In concluding these introductory 
olxsorv^iions, I will give some directions resj^eoiing the mode of 
rvmovin*? auvi dissecting the petrous Wne* 

The simplest methwi of ivmoving the ears for the sake of dissec- 
tivMv is. in the tir^ place to saw otT the oalvaria in the usual way, 
anvl thoa to take out both the petrous bones together, by means of 
twv* xmasver^* vertical sections, one in frv.>nt of the two petrous 
K>»es. auvl t!K* other ix\$terior to ihem. The anterior of these aec- 
tiv^r-s shv^u\i jxass in a line a little anterior to the anterior clinoid 
prvvws^?s. anvi the pvvsierior in a line thrv^ugh the pcisierior third of 
e*ch :i;As:oiJ prvverjss;. Bv meaxis o:* the:s^ two actions, the irompet 



INTRODUCTION. 89 

shaped extremity of each Eustachian tu\>e, a portion of the mucous 
membrane of the fEiuces, and the whole of each petrous bone, toge- 
ther with the mastoid processes, can be taken out. The disadvan- 
tage of this procedure is the disfigurement which is apt to ensue 
from the falling in of the face. To avoid this disadvantage another 
mode of removing the ears may be resorted to ; this consists in 
taking out each petrous bone separately in the following manner : — 
The calvaria having been sawn ofl^ an anterior section is to be made 
on each side on the same line as in the above plan, but extending 
only as fiur as the outer part of the body of the sphenoid bone ; a 
posterior section on each side is then to be made, as in the first plan, 
but not extending further inwards than the basilar process of the 
occipital bone. These twp sections are to be made with a saw, or 
with a chisel and hammer; the apex of each petrous bone is then to 
be separated from the sphenoid and occipital bones, and each petrous 
bone (the outer ear and integument being detached and reflected 
downwards) is to be drawn outwards, taking care, by inserting the 
scalpel deeply, to remove as much of the soft parts as possible. 
With this second plan there is a difficulty in removing the whole of 
the guttural portion of the Eustachian tube; with care, however, this 
portion may be removed, especially if the final sections separating 
the petrous bone from the occipital and sphenoid be made to pass 
obliquely from above, downwards, and inwards. The organ of hear- 
ing having been removed, the dissection may be conducted in the 
following manner: The auditory nerve in its meatus should be first 
carefully examined, premising that a previous inspection has been 
made of the portion of the brain to which the portio mollis and 
portio dura nerves are attached. The size of the external meatus 
having been ascertained by allowing a strong light to fall into it, its 
anterior wall is to be removed by the cutting forceps, made by 
Messrs. Ash, of Broad Street, Golden Square; the state of the epi- 
dermis, the ceruminous glands, and secretion, the dermis, perios- 
teum, and bone, are to be noticed. The outer surface of the mem- 
brana tympani is then to be examined ; also the state of its epider- 
moid and dermoid laminas, its degree of tension, and the amount of 
motion possessed by the malleus when pressed upon by a fine point. 
The next step is to ascertain the condition of the guttural portion 
of the Eustachian tube, to lay open the cartilaginous tube with the 
scissors, and then to expose the cavity of the osseous portion by 
means of the cutting forceps. In doing this, the tensor tympani 
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musole is exposed; its structure should be examined, and, if it has 
not a healthy appearance, portions of it should be submitted to mi- 
croscopic inspection. The upper wall of the tympanum is next to 

Fig. 1. 




Colling Forceps. 

be out awav, bv means of the cutting forceps: in doing this, great 
oar^ must be taken not to disturb or disconnect the malleus and 
incus, which lie immediately beneath it. After the tympanic cavity 
has been exposed, the first step is to pull the tensor tympani muscle, 
Jind lo ascertain how far it causes a movement of the membrana 
lympani and os^cle^s^ The incus and stapes are now to be touched 
with a fine point so as to ascertain their degree of mobility : the 
teudoQ of the stapeilius muscle is also to be pressed upon. The 
coiKlitiv^n i^' the mucous membrane of the tympanum, and of the 
masKxd cells, is then tv^ W ascertained, and any peculiarity of the 
c^ivitv. the existence of bamis of adhesion, ic to be noted. The 
most delKttte part of the di^ssection. vul. that of the internal ear, 
1111^51 BOW be undenakeiL The cavities of the vestibule and cochlea 
are to be exposed^ by ^Mocioving a small portion of the upper wall 
of eoick Be&>f^ reaching the vestibule, the superior semicircular 
cazial wiU be cat through and removed : the niiembrarioas can^ 
be drawn v>ut aad iobSf^Hevi As the cavities v>f the vestibule and 
cochlea are laid biur^. it b desirable to see that the quantity of peri- 
lymph b natoral as well as its color and cooststence. The outer 
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surface of the membranous labyrinth having been observed, it 
should be opened so as to expose the endolymph and otoconia, 
portions of all which parts should be removed for microscopic in- 
spection. This having been eflFected, the remaining membranous 
semicircular canals are to be exposed, and the connection of the 
base of the stapes to the fenestra ovalis carefully examined. The 
last stage of the dissection consists in removing parts of the lamina 
spiralis, in examining them microscopically, and in exposing from 
within, by following the course of the scala tympani, the membrane 
of the fenestra rotunda. The only organ which now remains un- 
examined, is the stapedius muscle : in order to expose it, the course 
of the aquaeductus Fallopii, beginning at the stylo-mastoid foramen, 
should be followed until the base of the pyramidal eminence, con- 
taining the muscle, is reached. 



CHAPTER II. 

THE EXTERNAL EAR. 

ANATOMICAL OBBBBYATIOHB — USE OF THB SXTEBHAL BAR — BFFBCT OF THB BBMOYAL 
OF THE BXTBBHAL BAR (GASB) — PATHOLOGICAL OBSBBYATIOKB — M ALFOBMATIOHS OF 
THB EXTERNAL BAB, WITH ABSENCE OF THE EXTERNAL MEATUS (CASES) — SUPER- 
NUMERARY EARS — INFLAMMATORT DISEASES — CHRONIC ERYSIPELAS— CHEONIC EC- 
ZEMA — CYSTS — TUMORS — DEPOSITS — MALIGNANT DISEASE. 

Anatomical Observations. — The external ear is not unfre- 
quently described as a portion of the external auditory meatus. 
There are, however, peculiarities in the structure, functions, and dis- 
eases of these two divisions of the ear, that render it desirable for 
them to be considered separately. The external ear, comprising 
under that name all parts of the organ external to the meatus, is 
placed between the articulation of the lower jaw and the mastoid 
process, and consists of a basis of resilient cartilage, covered by 
common integuments, the two being connected by firm cellular tissue. 
On the outer surface of the ear, the integuments are so firmly at- 
tached to the cartilage that it is difficult to draw them apart, or 
even to move the one upon the other. The skin of the ear is so 
abundantly supplied with bloodvessels that a dried specimen I pos- 
sess, injected with size and vermilion, has, at first sight, the appear- 
ance of a mass of coloring matter, which, upon minute examination, 
is found to depend upon its vessels, that form a very dense network 
throughout every part. The lobule of the ear consists of a fold of 
integuments, which contains cellular tissue and a small quantity of 
adipose matter. The cartilage presents externally several depres- 
sions and elevations; it forms the concha, the large concavity look- 
ing obliquely outwards and forwards, and bounded in front by the 
triangular projection called the tragus, which looks obliquely in- 
wards and backwards, facing the concha. Posterior, and slightly 
inferior to the tragus, is the antitragus. Extending upwards from 
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the latter is the antihelix, which forms the rounded curved projec- 
tion of the outer ear, and divides above and in front into two 
branches: of which the inferior and more prominent terminates 
under the helix, by which it is concealed ; while the superior branch 
is very rounded, and seems as if it were the continuation of the anti- 
helix. Between the two branches is a fossa, called the fossa inno- 
minata, or the fossa of the antihelix. The helix is the curved ridge 
which forms the posterior and superior boundary to the ear ; it 
commences in the cavity of the concha, which it divides into two 
parts, the inferior being the larger, and passes obliquely forwards 
and upwards above the tragus ; then curving backwards and down- 
wards, it is continuous inferiorly with the lobule. Above the tragus, 
the helix usually consists of a flat band of cartilage, the inner sur- 
face being applied against the superior branch of the antihelix, and 
the superior part of the concha. This arrangement of the helix 
screens a portion of the integuments beneath it from view and from 
contact with the air. This portion ought to be carefully cleansed 
and dried, especially in children. In some persons, the helix is 
absent ; and in certain cases of malformation there is no cartilage 
in the external ear. 

Use op the External Ear. — Opposite opinions have been 
entertained respecting the influence of the external ear upon the 
hearing power. Itard denied that it was of any use, while others 
have considered that it is of very material service in collecting the 
sonorous vibrations, and in conducting them to the meatus. Biche- 
rand says that the external ear may be removed without deafness 
being the consequence : " For a few days after the loss, the hearing 
is rather hard, but the infirmity gradually diminishes, the increased 
sensibility of the auditory nerve compensating for the imperfection 
of the organic apparatus." Dr. Hennen cites a case that he met 
with, in which the external ear was completely removed by a cannon- 
shot, and yet the sense of hearing was as acute as ever. Wepfer 
relates a case in which the outer ear was destroyed by ulceration, 
but the hearing power was not diminished. Itard says: "Every- 
thing combines to show that the auricle is absolutely useless in man ; 
that the hearing is not altered when it is removed, I have had 
occasion to assure myself most positively." {TraitS des Maladies 
de rOreilk, t. I, 1821.) He owns, however, that this opinion has 
been opposed by various anatomists, among whom may be cited 
Valsalva aud Haller, who state positively, that although the loss of 
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the outer ear does not produce deafness, it is always accompanied 
by a diminution of the hearing power. Leschevin also states that 
those who have lost the external ear, or have it naturally too flat 
. or ill shaped, have the hearing less acute. {Cooper's Surgical Did., 
7th Ed. p. 469.) 

An examination of the details of the cases from which deductions 
have been drawn respecting the functions of the external ear, shows 
that experiments sufficiently careful to decide the question were not 
performed. In those instances in which a diminished power of 
hearing was detected, the condition of the other parts of the organ 
is not recorded ; and where the patients are described as hearing 
perfectly, no accurate test of the hearing power was employed ; nor 
does it appear that sufficient care was taken to ascertain whether 
the supposed perfect hearing depended upon the organ that remained 
unmutilated. I am, therefore, happy that it is in my power to 
record a case in which these particulars were carefully noted. 

Case. Tlie right external ear removed, — W. B., a sailor, aged 
83. The whole of the upper portion of the left auricle is absent 
The antitragus remains, and also a portion of the tragus, about 
equal to it in size ; below these the remnant of the lobe slopes 
gradually down to the side of the neck. He states that his ear was 
bitten oflF by another sailor at one of the Navigator Islands ; but 
the state of the parts rather indicates a removal by a cutting instru- 
ment. The patient had come from California, where the practice 
existed of cutting oflF the right ear of a thief. He was anxious to 
return to California, but very unwilling to appear there without his 
right ear, and therefore applied to me to aid him in obtaining an 
artificial substitute. His very long hair entirely concealed the 
remaining ear, and prevented any one from detecting the absence 
of the other. Long hair in men was, however, in California so sus- 
picious a feature, that wearing the hair short about the ears was not 
merely fashionable, but absolutely essential to a respectable appear- 
ance. When examining the patient, I found that each meatus con- 
tained cerumen, after the removal of which by the syringe, he heard 
the watch equally well with either ear, at a distance of two feet ; 
nor, after careful experiments, could I detect any diflFerence between 
the hearing power of the two ears. I sent this patient to the inge- 
nious Mr. Eein, from whom, I doubt not, he obtained what he 
required. 

Pathological Observations. — The two classes of disease of the 
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external ear for which the assistance of the surgeon is sought; are, 
first) malformations, and, secondly, various kinds of infiammation ; 
to these may be added cases of cysts and tumors, which are, how- 
ever, comparatively rare. 

I. Malformations of the external ear generally coexist with par- 
tial or entire absence of the external meatus; but as the state of 
the outer ear usually attracts attention first, I shall consider the 
two conditions together in this place. Sometimes the tragus is 
pressed backwards and inwards so as to close the meatus ; in such 
a case, the patient must wear habitually a small silver tube, or have 
a portion of the tragus excised. A much more serious malformation, 
and unfortunately one that is not uncommon, consists in the absence 
of the cartilage of the external ear, together with the external mea- 
tus; the only representative of these parts being one or more soft 
and shapeless duplications of the integuments: sometimes, indeed, 
there is no vestige of either meatus or auricle. 

The attention of the surgeon is called to cases of malformation of 
the external ear, in order that he may give an opinion, in the case 
of infants newly born, as to the amount of hearing they are likely 
to possess; or when children with this affection grow up with a 
certain degree of hearing, to decide whether an operation will 
probably be of any benefit; and, lastly, to do all in his power to 
diminish the deformity arising from the partial absence of the ex- 
ternal ear. 

A case is cited by Mr. S. Cooper (loc. cit. p. 470) of a child he 
saw, when it was exhibited in London as a curiosity, which was 
wholly destitute of external ears, and in whom no meatus auditorii 
were visible. The child, nevertheless, "could hear a great deal, 
although the sense was certainly dull and imperfect." No careful 
investigation seems to have been made of this case, nor is it stated 
whether the presence of any meatus auditorii could be detected 
through the integuments. Judging from somewhat analogous cases 
which will be cited, it is most probable that the meatus was entirely 
absent. 

Fritelli and OverteuflFer are also quoted by Cooper, as having 
seen cases in which the outer ear was entirely absent. The former 
says that the physiognomy of the child resembled that of an ape, 
and the latter states that his patient heard very well. In some in- 
stances the auricle is deformed without any abnormal condition of 
the meatus or tympanum; but, as a general rule, malformation of 
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the external ear is accompanied by a defective development of the 
meatus and tympanic cavity. " 

This subject has been examined with care by Professor Allen 
Thomson, who published a notice of several cases of malformation 
of the external ear, and of experiments on the state of hearing in 
such persons, in the Edinburgh Journal of Medical Science, for 
April, 1847, to which is appended an account of the dissection of 
a similar case of malformation by myself. It appears that there 
are upon record only three dissections similar to those now under 
consideration : of these, one is described by Professor Jaeger of 
Erlangen, one is in the musuem of the University of Edinburgh, 
and the third is one made by myself, at the request of the Patholo- 
gical Society of London, before whom it was brought by Dr. Lloyd. 
In the first two instances, one ear only was affected. '* In both 
(quoting Dr. Thomson), the labyrinth appears to be quite naturally 
formed ; the cavity of the tympanum and the bony Eustachian tube 
exist, but are much smaller than usual. The chain of ossicles differs 
materially from the natural structure, being united, in one of the 
examples, into one straight and simple piece, and, consequently as- 
suming very much the form and appearance of the columella of birds 
or reptiles. The most striking departure from the normal form of 
the bone consists in the entire obliteration of the meatus extemus, 
which seems to be connected with the absence of that portion of the 
temporal bone which forms the tympanic ring and lower side of the 
bony canal of the meatus, and the extension backwards of the arti- 
cular or true glenoid portion of the temporal bone to twice its natu- 
ral breadth. There is a total deficiency, therefore, of what may be 
termed the tympanic bone, or of that which forms the posterior non- 
articular part of the glenoid cavity of the temporal bone, intervening 
between the fissure of Glasser and the vaginal ridge of the spinous 
process. Were this part of the bone merely deficient, the cavity of 
the tympanum would be left freely open below; but in the two bones 
now described, it seems to be closed by the unusual extension of the 
glenoid or articular portion of the bone backwards." In reviewing 
the cases recorded by him, and comparing them with the results of 
dissection. Dr. Thomson arrives at the conclusion that the following 
are the most prominent points of deviation from the natural form 
and structure: 1st. An incomplete development of the integu- 
mental part of the apparatus, viz., the external auricle and outer 
part of the meatus. 2d. The absence of the membrana tympani 
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ring and bony part of the meatus, in consequence of the incomplete 
development of the tympanic bone, or a part of the structnre which, 
in the lower animals, bears that name. 3d. The defective state of 
the cavity of the tympanum and chain of small bones. 4th. Occa- 

" sional irregularity or deficiency in the development of the malar, 
palatal, and maxillary portions of the face." My own dissection 

■ was laid before the Pathological Society in 1847 ; both ears were 
equally affected. The external ear consists of a fold of integument 
of mach the same shape and size as the natural lobe, but directed 
forwards, so that the concave surface which usually looks outwards 
is directly applied to the surface of the head, and conceals the tra- 
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gns, which is rather smaller than natural. There are two orifices 
on the upper part'of the interior surface of the appendage, and 
one at its posterior part: these are the openings of mucous folli- 
cles. The meatus externus is entirely absent, and a slight depres- 
sion in the integuments is the only indication of its usual position. 
Upon removal of the integumenta, no meatus or membrana tym- 
pani was discovered ; but in their place is a flat surface of bone, 
which presents two fissures, one very narrow, with a direction for- 
wards, and a second, three or four lines in length, and from half to 
tbree-qnarters of a line in breadth, commencing at the anterior and 
inferior part of the other fissure, with a direction downwards and 
slightly backwards. This fissure is covered by a membrane. The 
whole of the tympanic ring is absent, so that the mastoid and squa- 
mous portions of the temporal bone are only partied by these fis- 
sures, the lower of which seems to represent the Glasserian fissure 
and the external meatus united into one. 

The membrane which covers the fissure appears to be the analogue 
of the membrana tympani. The zygomatic process of the temporal 
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bone is represented by a sma!l osseous layer developed in the middle 
of a ligament, which extends from the external part of the squa- 
mous portion to the orbit : the malar bone is absent, the external 




part of the orbital circle being formed by a ligament conned 
the superior maxillary and frontal bonea. 

Upon removing the membrane just described, a cavity was 
served lined with mucous membrane ; this is evidently the cavityJ 
the tympanum, but so very much smaller than natural, as itself 
resemble somewhat a fissure in the substance of the bone. It 
surea two lines in its vertical diameter, two and a half from 
backwards, and about half a line from without inwards, This cavi 
contains two bones which are the analogues of the malleus and the 
stapes. The former consists of a narrow process directed upwards, 
and a globular body below, from which another process is din 
inwards; but it has no connection with the stapes to which i1 
superior. The stapes, instead of its two crura, has a process 
tened above and below, and about three-fourths of a line in lengfh; 
to the inner extremity is attached the base, firmly fixed in the 
fenestra ovalis, while the outer extremity is slightly attenuated and 
presents no articulating surface. Over the stapes, and having a 
direction from above downwards and backwards, the portio dura 
nerve is seen unsurrounded by bone, but in coutact with the 
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membrane of the tympanum. The tensor tympani muscle is in a 
natural state, as ia also the Eustachian tube, which opens into the 
anterior part of the tympanic cavity. The stapedius muscle is ab- 
sent; the auditory nerve, cochlea, vestibule, and semicircular canals 
appear in all respects healthy. 




The healthy state of the labyrinth would lead the surgeon to ex- 
pect that sufferers from this deformity might hear some sounds; but 
considering the absence of an external meatus and membrana tym- 
pani, and the imperfect state of the tympanic cavity, the compara- 
tively large amount of hearing enjoyed must be a source of surprise. 
In the following case there is every reason to suppose that the con- 
dition of the ears was similar to that just detailed ; yet the power of 
hearing was much more acute than in many instances in which the 
ear is perfectly developed, but in which there exists some thickening 
of that part of the apparatus essential to hearing. 

Gate. Congenital malformatioti of both ears, ajid absence of the 
meatua auditorii. — Miss A. J., aged 22, consulted me in 1851, on 
the recommendation of Dr. Tbeophilus Thompson. On examina- 
tion, a very small fold of integument, in which was a delicate por- 
tion of cartilage, represented each external ear. The only vestige 
of the meatus auditorii was a very slight depression on each side, at 
the floor of which firm bone was felt. She heard the voice perfectly 
when spoken to loudly within a foot of the head, and best when the 
voice was directed towacds the vertex of the head. She has a slight 
impediment in her speech, and her face is short and square-shaped ; 
the zygomatic process appears to be undeveloped. When she at- 
tempts a forcible expiration with closed nostrils, she feels a sensation 
of pressure in both ears. Does not hear so well during a cold. 
Three mouths previously a surgeon had made a crucial incision over 
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the depression in tbe left ear, but no tneatna auditorius was found. 
The pstient thought she heard slightly better while the surface was 
kept open, but it was found impossible to prevent it &om healing. 




Sadimciitarj Extfrnsl Eiri. 

I advised that no further operation should be performed, and that 
she should rest content with the amount of hearing she possessed. 
She died about two years afterwards, but it was found impracticable 
to obtain a post-mortem examination. 

In some instances there has evidently been a coexistent abnormal 
development of the labyrinth, and the patients have been wholly 
deaf from birth ; it is gratifying, however, for the surgeon to be 
able to assure the friends of infante respecting whom he may be oon- 
sulted, that, as a general rule, there is a sufBcient development of 
the organ for educational purposes and the ordinary intercourse of 
life. Thus one of the cases seen by Dr. Allen Thomson was !a boy 
who went on messages for bis father, a butcher. He ooold join in 
the conversation of those with whom he was intimate; and even a 
stranger could communicate with him by employing slow, distinct, 
and rather loud articulation. A girl of only moderate intelligence, 
partly &om weakness and partly from imperfect hearing, neverthe- 
less understood what was said to her, if spoken slowly and distinctly, 
and always answered by speech. Attempts to improve the hearing 
in similar cases by means of operations ha'^ invariably been ansuc- 
cessful ; first, because, as a rule, there is an entire absence of meatus 
and membrana tympani ; and secondly, because it has been found 
impossible to keep the aperture in the integuments irom closing. In 
most cases of deformity of the external ear and meatus, a peculiar 
square shape of the face has been observed, the lower Jaw being very 
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short ; and there is also not unfrequently imperfect speech and de- 
glutition. Thus in an infant, a month old, seen in consultation with 
Mr. Roberts, of St. John's Wood, 1858, the meatus auditorii being 
entirely absent^ and the auricles only partially developed, the chin 
receded much more than natural, and there was a not frequent 
regurgitation through the nose of the contents of the stomach during 
eructation. 

Supernumerary ears. — Gases have been recorded in which more 
than two ears have existed. Mr. Wilde says, that Cassebohm relates 
the case of a child with four ears ; two placed naturally, and two 
lower down in the neck : in this instance, there were two petrous 
portions to each temporal bone. 

II. Inflammations of the external ear. 

The two kinds of inflammation to which the auricle is subject are 
erysipelas and eczema. 

Chronic Erysipelas, — It is unnecessary herq to speak of the acute 
form of erysipelas, since in its nature and treatment it does not 
differ from the same disease attacking other parts of the body. The 
chronic form of erysipelas, however, deserves attention on account 
of its frequency, the discomfort it produces, and its very tedious 
character. It sometimes originates in the acute form of the disease, 
and often remains during many years. By degrees the auricle be- 
comes hypertrophied and hardened, the meatus not unfrequently 
closed, and the ear loses its natural form, its surface being exceed- 
ingly tender. This affection generally occurs in females beyond the 
middle period of life. 

Cdse.—C F., aged 49, admitted under my care at the St. 
(George's and St. James's Dispensary, in 1849. She complains of 
much tenderness in both external ears, which, on examination, are 
observed to be red and very much thickened ; the integument and 
subjacent cellular tissue of the right ear are hardened, and the 
auricle scarcely presents the general form of the natural organ. 

The patient's health was much deranged. A solution of nitrate 
of sUver, two grains to the ounce, was applied to the ear, and mild 
preparations of steel w^re administered. Under this treatment the 
tenderness of the ear greatly diminished. 

Chronic Eczema, like chronic erysipelas, is most frequently found 
in females beyond forty years of age, in whom there is some consti- 
tutional debility ; it is, however, often met with in children. It is 
generally accompanied by extreme irritation of the auricle, which is 
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of a deep-red color, and often very smooth and shining. Scales of 
epidermis are seen adhering to some of the parts, and from others a 
thin discharge exudes. In some cases, especially in adults, the 
dermis is hypertrophied, and the auricle loses its natural aspect. If 
neglected, it is liable to extend into the meatus, the dermoid layer 
of which also becomes red and sensitive, and sometimes tumefied, 
although not unfrequently no tumefaction is apparent ; the dermoid 
layer of the meatus throws out a discharge very similar to that 
formed on the external ear ; and sometimes the epidermis collects 
in quantities so large as to obstruct the canal, and give rise to those 
symptoms of pressure on the membrana tympani which will be more 
particularly alluded to under the diseases of the meatus. The treat- 
ment of chronic eczema is very similar to that of chronic erysipelas. 
Frequent ablutions with tepid water, combined with emollients, should 
be practised in the early stages of the aflFection, when the skin is very 
sensitive, and the latter should be protected from the air by oiled 
silk, or very thin vulcanized India-rubber. Afterwards, mild astrin- 
gents are to be used, and, as Mr. Wilde recommends, a solution of 
gutta-percha in chloroform may be painted over the surface several 
times until a complete coat has been formed ; which is to be renewed 
from day to day, as often as it peels off. The head should be kept 
cool ; and instead of the ears being studiously covered by layers of 
warm material, they should be exposed as freely as possible, and 
very soft pillows avoided. The meatus ought to be frequently 
syringed with tepid water, for the purpose not only of removing 
the dead cuticle and discharge, but also of soothing the irritable 
dermoid membrane. The introduction into the meatus of ear-picks 
and other foreign bodies, for the purpose of allaying the itching of 
tube, must be studiously avoided ; but if the itching becomes very 
distressing, a vapor-bath and hot injections should be resorted to. 
In later stages of the affection, when both dermis and epidermis 
become thicker than natural, the unguentum zinci or the unguen- 
tum hydrargyri nitratis may be employed. In addition to local 
applications, constitutional remedies should be employed. In adults 
any derangement of the general system should be attended to, alter- 
ative medicines administered, and great attention to diet enjoined, 
as well as abundant exercise in the open air. In children, these 
constitutional remedies require to be still more sedulously used, and 
where there is a tendency to glandular enlargement^ sea, or country 
air may be advantageously recommended. 
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In addition to tbe two kinds of inflammatory disorder just 
noticed, the auricle is sometimes subject to a chronic inflammation 
the seat of which appears to be the cartilage or its immediate in- 
vestment: it is characterized by slight congestion and by extreme 
sensibility upon pressure. The auricle is also often the seat of 
chronic inflammation accompanied by excoriations ; but frequent 
ablution with tepid water and the use of mild astringents generally 
efifect a cure. 

in. Cysts J Tumors, Deposits, and Malignant Diseases 

Cysts. — The only kind of cyst to which the external ear is sub- 
ject, is that formed by an effusion of blood between the cartilage 
and the integuments. It has most generally been found in insane 
persons ; and according to my friend Dr. Thumara, of the Wilts 
County Asylum, who has paid particular attention to the subject, 
and who has favored me with his experience upon it, it is not now 
so prevalent as formerly. This he ascribes to the fact that less 
personal violence is now used. It has been thought by some to be 
peculiar to the insane ; such, however, is not the case, for a patient 
with this affection was admitted under my care, in the year 1852, 
at St. Mary's Hospital, and one, if not two, other cases of the kind 
have presented themselves to me. 

This disease, called by Dr. Stiff' Haamatoma Auris, is divided by 
him into four stages. 

1. The stage of hyperaemia, and probably chronic inflammation, 
as shown by the congestion and loss of the elasticity of the carti- 
lage. 

2. The stage of eflftision ; an apoplectic layer is suddenly formed, 
causing obliteration of the ridges and depressions of the ear. 

8. The cystic stage ; in a comparatively short time absorption 
commences, the ridges reappear, but in altered shape. This stage 
may last for years. 

4. Permanent induration, complete absorption of the fluid ; and 
occasionally atrophy of the ear. 

Dr. Thurnam calls this disease ''Hsematocele of the external ear.'' 
In a letter to me on the subject^ he says : ''In the first stage of this 
affection, I believe an effusion of blood exists between the folds of 
the integuments and around the fibro-cartilage of the ear : if punc- 
tured in this stage, there is a discharge of serum of the blood, mixed 

' Medico-Chinirgical lUview, January, 1858. 
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with congulum. I ibink, however, the proper practice is, ml 
)>uneturu iu tbia early stage, but to apply evaporating lotions. Even 
uiidur tbis treatment, though still more if left to itseli^ the tumor 
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oftotl iuoroasos so ua entirely to disfigure the ear. aud produoes m"- 
Urg4 hot swolling of a livid reti color. At the end of a week or 
tWOt KOoordiiig to oircumsUinoes, I have passed, with a common or 
tiwmd DoedtOk a amall seton through the long axis, pressing out the 
OOQtMlt% vbioh mra aow, iu ndditiou to their sanguineous nature, 
mom or Iws puruloot, and allowing the rest to escape gradually. At 
flm tho diminutioD of iho tamor is trifliug; but under the use of 
ttn wton it gradually subsides, and at the end of two or three weeks 
ft OMtaia antouut of ohniaiu tliiukooiiig oaly remains. Where do 
aKch tnktnwut hu been adopted, the resohiiig deformity has beea 
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I'he piUient who mme under my notioe^ ak Sl Mary's Hospital^ 
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—The lobule of the external ear is subject to hyper- 
trophy, and to the development of tumors in its substance. Tumors 
are also developed from the surface of the cartilage, or from the 
r tissue covering it. 




■ in'iijn. 



iHa relates a case of tumor in the substance of the lobule. 
" M. S., a female, aged 19, has a hard, firm, ovoid tumor occupying 
the centre of the lobe on each side, but largest on the left. It is 
of a stony hardness, and is quite distinct both from the cartilage 
above and the fleshy part of the lobe, which it appears to pass 
through. The skin covering it is smooth, and of a light pinkish 
hue, like that of a keloid tumor. It grew gradually from the orifice 
made for holding the ear-ring, and has been several months attaining 
its present size. The tumor upon the opposite aide, which also 
surrounds the hole made for the ear-ring, is much paler in color, 
and not larger than a garden pea. The girl states she expe- 
rienced a great deal of pain and soreness in the wounds made in 
piercing the ears, and that about three or four months afterwards, 
she was obliged to remove the ear-rings, on account of the irritation 
they produced. The large tumor was dissected out, and the ellip- 
tical aperture left in the lobe brought together with sutures. It 
healed kindly, and the disease did not return. A section of the 
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tumor exhibited a dense yellowish-white fibrous appearance and 
was so hard that the nail made no impression upon it." 

Oouty deposits are not unfrequent in the external ear. 

/SfcirrAM5.— Kramer, in his work on the Diseases of the Ear 
devotes a section to the consideration of a disease which he entitles 
" scirrhous degeneration of the auricle." In its early stages, he 
describes its symptoms as analogous to those of erysipelas. As' the 
disease advances, excoriation and ulceration of the auricle take 
place, and the cartilage is perforated and destroyed. The auricle 
becomes nodulated and misshapen; the nodules ulcerate. I have 
not met with the disease unless when complicated with disease of 
the petrous bone. Dr. Kramer cites three cases of supposed scir- 
rhous degeneration : of these the following occurred in the practice of 
Dr. Fischer: A countryman, when eight years of age, perceived 
an itching, which depended on a scabby eruption of the head. This 
extended to the right ear, and its irritations being increased by 
roughly rubbing it with the hand, the skin was corroded. A redness 
and swelling of the ear, the certain attendants of inflammation 
continued from that time, much encouraged by the plethora and 
strength of the individual. The disease now remained stationary 
for some years, but at the time of manhood it broke out afresh and 
with increased intensity. During his twentieth year, it had ac- 
quired so enormous an extent that the whole auricle was converted 
into a knotty, deformed, and lumpy mass, in which the natural 
projection could scarcely be detected. At the anterior and inferior 
extremity of the antihelix the degenerate mass had begun to sup- 
purate. Dr. Fischer cut away with a knife the whole degenerated 
ear, and the wound healed in less than six weeks. 



CHAPTER III. 

THE EXTERNAL MEATUS— ITS EXPLORATION. 



The external auditory meatus is a tube formed partly of cartilage 
and partly of bone. It extends in a transverse direction from the 
concba of the outer ear to the membrana tympani iaternally. Its 
length variea in the adult from an inch and a quarter to an inch 
and a half. 

TTie Osteoiu Meatus. — There is a convexity about the middle of 
the lower wall of the osseous meatus which causes a slight central 
contractionof the calibre of the tube; and this convexity, combined 
with a similar one in the anterior wall, often prevents the anterior 
and inferior fourth or fifth of the membrana tympani being visible 
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to the surgeon during his exploration. The superior and posterior 
walla are slightly concave: the anterior wall and floor of the meatus 
extend three or four lines further inwards ; and as the membrana 
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tjmpani is attached to the inner extremity of each wall, hence the 
oblique position of this membrane. The upper wall has intimate 
relations with the cerebral cavity ; the posterior is separated by a 
thin lamina of bone only from the mastoid cells ; the anterior wall 
forms part of the glenoid cavity and the fossa parotidea. The outer 
orifice of the osseous meatus is of an oval shape, its longer axis 
being from above downwards, and slightly backwards. The ante- 
rior and inferior parts of the orifice are rough and scabrous, the 
fibro-cartilage of the meatus being firmly inserted into them. The 
posterior and superior parts of the orifice are smooth and perforated 
by numerous orifices for the transmission of vessels. The inner ori- 
fice of the meatus is round, and in the groove of its margin the cir- 
cumference of the membrana tympani is inserted. 

The diameter of the external meatus varies much. In some adults, 
it is so large as to admit the introduction into it of the end of the 
little finger for a considerable distance, and the membrana tympani 
may be seen by means of the ordinary daylight, without the lobe 
being drawn back. In other persons, the meatus is so small as 
scarcely to admit a common goose-quill. The large size of the meatus 
depends generally upon the original conformation of the bony tube, 
but its contracted state is often the result of osseous development, or 
a thickened condition of the dermis, or the presence of bony tumors. 

T^tf menthra}WU3 mtxitus consists of the following lamin», begin- 
ning internally : 1st; the epidermis ; 2d, the dermis ; 8d, the peri- 
osteum. Between the dermis and the periosteum of the outer portion 
of the tulH> are placeil fibro-cartilage, cellular tissue, and ceruminons 
glands. The t^piAnnis forms a cul-de-sac, which covers the whole 
of the outer surface of the dermic and is prolonged over the outer 
surface of the membrana tympani, of which it forms the outermost 
lamina. In the outer part of the tube the epidermis is thick, and 
id perfon\ted by the ducts of the ceruminous glands. Near to the 
outlet it pre^^nits oritiees for the passage of the hairs which fre- 
quently prv^teet the entrance of the meatus. At the inner half of 
the tube, the epidermis is extremely thin, with a shining surface. 
The isoAle:? which ev>miKV» the epidermis are constantly thrown ofl 
tVxnw the free surface of the membnuie: they mix with the cerumen, 

and in the healthy ej^r are exeretevl with it, 

« 

The iirr»M> al:i\^ forms a euUle-sac bv being continuous with the 
dornuMd la>*er of the membrana tympanL Near to the orifice of the 
nuvntus. the dermis ditVers but little from thai covering the cartilage 
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of the concha, with the exception that it gives insertioa, particularly 
in elderly persona, to numeroua short strong hairs. More internally, 
the dermis is remarkable for its extreme senrability, and gives pas- 
sage to the ducts of the ceruminous glands. The outer half of the 
dermis is firmly conoected, anteriorly and inferiorly, to the fibro- 
cartilage; posteriorly and superiorly, where there ia no fibro-oarti- 
lage ; the dermis is connected to the superior and posterior parts of 
the osseous meatus by loose cellular tissue, in which the ceruminous 
glands are placed. At the inner half of th« tube, the dermis is 
intimately connected with the periosteum, the two membranes being 
frequently inseparable. 

The outer half of the membranous meatus contains, in addition to 
the laminse previously Tioticed, Jibro-cartilage, which is continuous 
externally with that forming the external ear, and, internally, is 
attached to the rough margin of the osseous meatus by fibrous tissue, 
which admits of considerable motion taking place between the car- 
tilage and the bone. The outer part of the fibro-cartilage of the 
meatus projects and forms the tragus. The fibTo-cartilaginous meatus 




Th< Oriflue ot tha Usitu EiUmiu, (havlpg iti otilI ibiip«. 



does not form a complete tube, being deficient at its posterior and su- 
perior third, where the bloodvessels of the bone freely communicate 
with those of the meatus. The shape of the orifice of the meatus, 
consisting of fibro-cartilage, is more oval than that of the osseous 
meatus, and is composed, anteriorly and inferiorly, of the fibro-carti- 
lag^ covered by the dermis, posteriorly of the anterior border of 
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the concha, which projects slightly forwards. The superior part of 
the orifice does not contain an j fibro-cartilage ; but ia the remaining 
portions, the dermis is connected with the fibro-cartilage by very 
dense cellular tissue. That the orifice of the meatus extemus is 
oval is shown by simply introducing the index finger within it in the 
living subject. It will be found that the finger (itself of an oval 
shape) enters some slight distance, and that its anterior and posterior 
surface are in contact with the corresponding surfaces of the orifice; 
but if the posterior surface of the finger be directed upwards, and 
the anterior downwards, its entrance ia imposdble. The orifice of 
the external meatus is its narrowest par^ and its cavity and the 
membnina tympani are guarded by the slight projection posteriorly 
of the tragus, while the posterior margin of the orifice projects 
slightly forwards. Thus the introduction of a foreign body is pre* 
vented by the flap of the tragus covering the orifice; and if that' 
be pushed aside or penetrated, then the projecting posterior border 
of the orifice directs the body against the anterior wall of the nieatna 
This condition of the orifice of the meatus is also of great use in 
preventing the sudden rush of cold air to the surface of the mem- 
brana tympani, and the passage of water to it, when the head ia 
immersed, or copious ablutions are practised. The projection of the 
tragus backwards, and of the cartilage forming the posterior mar^n 
of the meatus forwards, consequently gives a curved form to the 
tube, which curvature is increased by the direction of the osseons 
tube being first slightly forwards, then backwards, and lastly, some- 
what forwards again. 




At birth, only the rudiments of the osseous external meatus are 
present : these consist of a delicate osseous ring, which, however, is 
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incomplete at the upper fourth, where the surface of the temporal 
bone is smooth and slightly concave. The upper part of the mem- 
branous meatus rests on this portion of bone. The inner margin of 
the remainder is attached to the annulus auditorius ; its outer sur- 
fietce is in contact with the adjacent tissues. As the child grows, 
the smooth superior surface is gradually developed into the concave 
upper wall of the meatus, and from the osseous ring spring the 
anterior, posterior, and inferior walls. 

In the exploration of the meatus, the object of the surgeon is 
threefold. 

I. To render the meatus as straight as is practicable. 

II. To dilate slightly the outer membranous and cartilaginous 
portion. 

III. To throw as much light as possible on the walls of the meatus. 

To straighten the meatus it is necessary to press the tragus for- 
wards, and the cartilage forming the posterior wall of the meatus 
backwards. When the meatus is very large, this may be accom- 
plished by simply pulling the outer ear backwards by the finger and 
thumb, at the same time that the tragus is pressed forwards by 
another finger ; but this is better effected by the aid of the speculum 
auris, which at the same time dilates the orifice. Some writers have 
supposed that it is not desirable to use any instrument for this pur- 
pose ; but the orifice of the meatus is generally so small that it is 
important to dilate it as widely as possible without causing pain, in 
order to allow the passage of a sufficient volume of the rays of light 
to permit the inspection of the surface of the meatus, and of that of 
the membrana tympani. That the orifice of the meatus is suscep- 
tible of being dilated is shown by placing the end of a finger in it, 
and then pressing it gently inwards, when the walls will be felt to 
yield slightly, and to embrace the finger firmly. 

For the proper inspection of the meatus a strong light is required, 
which can be so thrown as thoroughly to illuminate the visible sur- 
faces of the meatus extemus and the membrana tympani. Sunlight 
is the best ; but as its presence in our variable climate can rarely be 
made available, and as the surgeon must be prepared to make his 
observations at all times of the day and night, and often on patients 
lying in bed, it is clear his usual resort must be to artificial light. 
By a careful use of this light, however, he may, with few exceptions, 
attain to such a knowledge of the condition of the surfaces illumi- 
nated as will suffice for his guidance. 
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There are two lamps which throw a good light into the meatus, 
M. Segalas's and Mr. Miller's. 

SegaJaa'a lamp is of very simple construction, bat can only be 
used with gas. It consiBts of two vertical iron rods, the anterior 
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of which is about four inches high, and surmounted by a gas-burner 
which communicates with the vulcanized India-rubber gas-tube. 
This vertical rod is connected by a horizontal rod, four inches long, 
with a second vertical rod about throe inches high, to the summit of 
which is fised a circular reflector about four and a half inches in 
diameter; and in the centre of which is an orifice for the surgeon to 
look through, about half an inch in diameter. Attached to the 
horizontal rod is a ball and socket-joint, and a handle and movable 
piece by which the lamp may be held in the mouth, and thus both 
hands letl at liberty. 

Miller'a lamp, called after its manufacturer, was first suggested 
by Dr. Chowne ; but it has undergone great improvements in the 
hands of its maker. It consists of a wax candle, inclosed in a 
Palmer's spring tube, about six inches in length, standing upon a 
foot about two and a half inches in diameter and three-quarters of 

' In thia flgure the hcid of Ihc patient onght to inollne more to the rl|[bt ibonldra. 
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nn inch deep, so as to hold the reflector when not in use. For the 
top there is a cap which acta as an extinguisher, and also aa a de- 

Ito the candle when carried about. This lamp will, I think, be 
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fonnd efScient and economical, not merely in ca^es of disease of the 
ear, but in all cases where a lamp is required. 

In addition to the lamp, specula are necessary for the esamination 
of the ear. 

Speculum auris, — Various complicated and somewhat expensive 
instruments have been invented for the purpose of straightening 
the outer half of the meatus, for slightly dilating it, and for con- 
centrating the rays of the sun, or of an artificial light, on the sur- 
face of the tube and on the membrana tjmpani. The one in general 
ase previous to the last ten years was the forceps-speculum ; it is 
made of steel, and consists of two handles or branches crossing each 
other, but having a strong spring between them; each of these 
branches is attached, at the extremity furthest from the handle, to 
half a metallic funnel, and when the handles are pressed together. 
the two halves of the funnel separate. It is used by placing the 
Bnull extremity of the funnel in the outer part of the meatus, and 
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then opening it so as to dilate the tube. The objections to the for- 
ceps-speculum, and indeed to all modifications of it, consist in its 
being cumbrous, expensive, and not efficient. Thus this instrument 
is too heavy to remain in the external meatus without being held; 
on account of its weight and size it cannot be used with delicacy, 
while a sensitive meatus is liable to be pained by it; further, it re- 
quires the exclusive use of one hand, so that it cannot be well em- 
ployed during the performance of an operation, or the use of applica- 
tions to the meatus or membrana tympani. Another great objection 
to the forceps-speculum is, that when the two portions of the funnel 
are separated in the meatus, two spaces are left between them, 
through which hairs or portions of epidermis and cerumen often 
project, and obstruct the passage of light. 

To remedy some of the above defects, the tubular ear-speculum 
was invented by Dr. Gruber, of Vienna, and introduced to the notice 
of English surgeons by Mr. Wilde, in his paper on Otorrhcea, pub- 
lished in 1844 in the Dublin Journal of Medical Science. Mr. 
Wilde describes it as consisting of " a small conical tube of silver, 
measuring about an inch and a half in length, five-eighths of an inch 
in width at the greater aperture, and varying from two to four lines 
in the clear at the small extremity." The interior and exterior of 
each extremity is polished, and both openings are circular. Two or 
three sizes are recommended. There can be no doubt that this 
speculum was a great improvement over any previously suggested ; 
but upon comparing its shape with that of the tube it is intended to 
explore, two grave defects are detected. The first is the coniform 
shape of its small extremity; for the widest part of the speculum is 
introduced into the narrowest part of the tube, and its extremity 
projects into and obstructs that portion of the meatus which it is 
desirable should be free. With a speculum of this shape it is, 
secondly, very difficult to explore the whole of the meatus, and it is 
not sufficiently embraced by the meatus to retain its position without 
being held. These disadvantages of the conical speculum were ob- 
served by the late Mr. Avery, who devoted so much time, and did 
so much to facilitate the exploration of the various mucous canals* 
He suggested that the narrower portion of the speculum, for about 
three-quarters of an inch, should be of the same diameter throughout. 
There remained, however, the other very serious defect in the tubu- 
lar speculum of the circular form of its small extremity. As has 
been said, the surgeon can readily assure himself of the oval shape 
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of the outer meatus, and that the anterior and posterior walls of the 
tube are flat and only slightly concave ; a form that also partially 
obtains in the bone. It is clear, therefore, that when a circular tube 
is introduced into this oval-shaped meatus, it may press against the 
anterior and posterior walls, and yet leave a considerable space above 
and below it unoccupied. As a rule, therefore, it is impossible by 
means of this form of instrument to obtain a view of more than a 
small portion of the meatus and membrana tympani at the same 
time ; and should the meatus be very small, the circular tube does 
not give passage to a sufficient quantity of luminous rays to enable 
the surface of the membrana tympani to be discerned. Another 
disadvantage of the circular speculum is, that the pressure of its 
convex surface against the anterior and posterior walls of the meatus, 

Fio. 14. 






A set of Specula for the purpose of examining the External Meatus. 



which are nearly flat, is liable to produce pain, especially where the 
tube is small. It is therefore evident that the part of the speculum 
inserted into the meatus should be of an oval shape. This modifica- 
tion of the tubular ear-speculum was suggested by me in a paper in 
the Lancet, published in August, 1850 ; since which time most of 
these instruments have, I believe, been made of this shape, and have 
been found to answer every purpose for which a speculum auris can 
be required. In order to hold the speculum more firmly, it is desira- 
ble that the expanded portion should be somewhat flattened ; and this 
flattening should be at right angles with that of the smaller extrem- 
ity. A set of three or four specula should be in possession of the 
surgeon. It has been suggested that the tubular ear-speculum should 

6 
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be made of glass silvered ; but the thickness of the material would 
occupy too large a portion of the Cfivity of the meatus. 

Mode of examination. — After the preliminary investigation has 
been conducted, the patient being as nearly as possible on a level 
with the surgeon, the latter, taking the lamp in one hand, should 
feel and inspect the external ear and the orifice of the meatus, with- 
out the use of the speculum. Having done this, a speculum adapted 
to the size of the meatus is to be taken in hand, and introduced into 
the orifice of the meatus, care being taken that the long diamet«r of 
each coincides. If the speculum enters very easily, and there ap- 
pears to be room for a larger one, the next size should be selected, 
and the orifice fully dikied ; for in all cases, the larger the s[>ecalum 
used the greater will be the quantity of luminous rays entering the 
tube, and the more complete the view of the meatus and membrana 
tyrapani. The speculum, having been introduced, is to be pressed 
slightly backwards, for the reasons I have mentioned, and then, by 




The Snrgton Finmining Iha 



means of the lamp in the other hand, the rays of light are to be di- 
rected successively on the several walls of the meatus and on the 
membrana tympaoi. The size of the different parts of the tube, the 
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quantity, color, and position of the cerumen, if present, should be 
noted ; if absent, the state of the part of the tube in which it natu- 
rally exists, and the degree of vascularity of the dermis lining the 
inner half of the meatus. 

A considerable degree of care is required in the examination of 
the meatus in the infant and child. The total absence of the osseous 
meatus in the former, and its very limited size in the latter, should 
always be borne in mind, or the surgeon, when he introduces the 
speculum, is apt to press upon the membrana tympani. In many 
cases it is necessary only to open the orifice of the meatus, when 
the membrana tympani is at once seen without the introduction of 
the speculum any further. 



CHAPTER IV. 

•THE EXTERNAL MEATUS {continued). 

ON FOREIGN BODIES AND ACCUMULATIONS OF CERUMEN IN 

THE MEATUS. 

FORKION BODIES IN THE MEATUS — MODE OF BEMOYAL — CASES — CBRUMtNOUS GLANDS — 
THEIB DISEASES — ACCUMULATIONS OF CERUMEN — THEIR CAUSES — TABLE OP TWO 
HUNDRED OASES IN WHICH THE CERUMEN WAS REMOVED — SYMPTOMS — EFFECTS — 
TREATMENT — MODE OF BEMOYAL — THE SYRINOE AND ITS USE — CASES. 

FOREIGN BODIES IN THE MEATUS. 

Foreign bodies are frequently introduced into the outer meatus. 
Among those which have fallen under my own notice may be named 
beads, slate-pencil, leaves, a shell, a pea, sealing-wax, a percussion- 
cap, a pin, a piece of paper, seeds of grass, tobacco, wool, cotton- 
wool, human hairs, bacon, lint, camel's-hair pencil, and camel's hair. 
When a body is put into the meatus by design, it is either done by 
a child in play, or by an adult for the purpose of medical treatment, 
or an alleviation of the itching of the tube. When a patient is sus- 
pected of having a foreign body in the ear, the first step of the sur- 
geon is to make a careful inspection of the tube in sunlight or with 
the speculum and the lamp, with the view of ascertaining whether 
there really is anything present. In a great number of cases, having 
explored the whole of the meatus, and seen the membrana tympani, 
he will be able to assure the patient or the friends that no foreign 
substance is there. For want of this pre-inspection, lives have been 
destroyed in attempting to extract from the ear imaginary bodies 
which had never lodged there. Medical men are not generally 
aware of the impunity with which a foreign substance may continue 
for a time in the meatus. It is not uncommon to find a mass of hard 
cerumen in contact with the whole of the meatus and with the outer 
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surface of the membrana tympani, without causing any pain or inflam- 
mation; and I have frequently removed other substances, as beads, 
pebbles, &c., which had been either in contact with the membrana 
tympani or in its immediate vicinity, without causing any painful 
irritation. Nor is this remarkable when it is remembered that the 
meatus and outer surface of the membrana tympani are a continua- 
tion of the outer skin, and, like it, covered with a layer of epidermis. 
The meatus and membrana tympani are extremely sensitive when 
pressed upon by hard or rough substances; but soft, smooth bodies 
may be gently pressed against them without exciting pain. Thus 
the artificial membrana tympani, made of vulcanized india-rubber, 
is placed against the outer surface of a perforated membrana tympani 
without producing any unpleasant sensation. 

When a foreign body has been detected in the external meatus, it 
should be removed as soon as possible. The syringe and warm water 
are, as a general rule, quite sufl&cient to remove all rounded solid 
bodies. I have succeeded in extracting beads and other hard sub- 
stances which appeared to be impacted in the meatus, by means of 
the syringe only, though a good deal of time is occasionally required. 
It may at times be useful to move the body slightly by means of a 
probe a little bent downwards, so as to facilitate the passage of the 
water to the back of it ; for the mode by which the syringe acts, is 
in forcing the warm water inwards behind the foreign body, and thus 
gradually expelling the latter outwards. Mr. Wilde and other 
writers recommend the use of the curette, spatula, or forceps, in the 
extraction of extraneous substances from the meatus : but I have 
rarely been obliged to use any of these instruments, and resort to 
them should be avoided if possible. Dieflfenbach, who advocated the 
use of a curved director, or curette, must have met with cases show- 
ing the practice to be dangerous ; for he says, " Should violent 
bleeding supervene, and there be no likelihood of completing the 
operation at one sitting, cold and afterwards warm applications are 
to be resorted to, to prevent suppuration." It is also almost impos- 
sible to pass a curette between the extraneous substance and the 
meatus without impelling that substance inwards, in which case it is 
very apt to be "pressed forcibly against the membrana tympani, and 
cause inflammation. Cases are sometimes met with in which the 
most lamentable results have followed attempts at removing foreign 
bodies by instruments. Death itself has not unfrequently happened ; 



70 THE DISEASES OF THE EAB. 

and where the life of the patient has been spared, the ear has some- 
times been destroyed and the portio dura nerve paralyzed. 

Should a patient apply for relief who has mucb inflammation and 
tumefaction of the meatus, consequent perhaps upon attempts pre- 
viously made to remove the body by instruments, the best course is 
to apply leeches and fomentations to subdue the inflammatory 
symptoms, before attempting the extraction by the syringe. 

In certain cases the presence of a foreign body in the meatus 
gives rise to coughing, and even to vomiting ; symptoms which seem 
traceable to irritation of the auricular branch of the pneumo-gastric 
nerve. A patient under my care, with a portion of dead bone in 
the meatus, suffered under a cough, which no treatment subdued, 
but which disappeared as soon as the bone was removed. In a 
notice of Professor Eomberg's work, in the British and Foreign 
Medical Review, Vol. XVII, it is stated that Arnold met with a 
case of chronic vomiting in a child, which long resisted all medical 
means, but which was cured by removing a bean from each of the 
child^s ears. 

There are substances of a diflferent character from those already 
alluded to which are not so easily removable by the syringe. These 
are wool, cotton- wool, tobacco, leaves, paper, and similar soft mate- 
rials, which expand in the tube and perfectly fill it If the syringe 
fails to remove these bodies, they can be seized with the lever-ring 
forceps, with which they can be easily withdrawn.^ Insects some- 
times enter the meatus, and are apt to cause more irritation than 
the presence of solid bodies. If they touch the membrana tympani, 
they cause extreme sensitiveness of it, and spasmodic contraction of 
the tensor tympani muscle. The use of the syringe, or, if that be 
not at hand, the pouring of a little warm water into the ear, affords 
instant relief. Foreign bodies which press upon the outer surface 
of the membrana tympani are apt to force the chain of bones inwards, 
and thus press the stapes towards the vestibule, causing the peculiarly 
distressing symptoms of giddiness and confusion in the head which 
not unfrequently attend upon an accumulation of cerumen. These 
cease as soon as the foreign body is extracted. 

There is little known as to the effect of narcotics introduced into 
the external auditory meatus : but I have every reason to believe 
that the narcotic property of a piece of tobacco in the meatus was 
the cause, in one instance, of very serious cerebral derangement 

' 8«c a detoription of thU instrumeDt in Ch«pt«r VI. 



THE EXTERNAL MEATUS. 71 

It is probable that, in the following case, the foreign body escaped 
spontaneously. 

M. S., aged 9, was brought to me by a medical man, in January, 
1852. He stated that, on the previous evening, the mother of the 
child had seen her put a bead into the right ear ; that he himself 
had seen what he supposed to be the bead, but he had been unable 
to extract it by the forceps. By means of the lamp the surfaces of 
the meatus and membrana tympani were seen, and the dermis 
throughout was much congested, especially near the orifice where 
the forceps had been applied, but no foreign substance could be 
detected. • 



CASES OF FOREIGN BODIES REMOVED FROM THE EXTERNAL MEATUS. 

CSwe I. Slate-pencil in the ear of a child. — J. S., aged 7, was 
brought to me at the St. George's and St. James's Dispensary, on 
November 28, 1849, her mother stating that she had pushed a 
piece of slate-pencil into the right ear. She had not complained of 
pain, and had slept well. Upon examination, by means of the 
speculum and lamp, a rough piece of slate-pencil was observed lying 
on the floor of the meatus, one end being apparently in contact with 
the membrana tympani, while the other looked towards the orifice 
o? the meatus. It was easily removed by the syringe and warm 
water, and found to be nearly half an inch long, and a quarter of 
an inch broad. The membrana tympani was red, the bloodvessels 
of its dermoid layer being distended. The patient did not complain 
of pain, and in a few days the membrana tympani was healthy. 

Ca^se II. A percussion-cap in the ear for fifteen years, — C. E., 
aged 26, was admitted at St. Mary's Hospital in November, 1852. 
She said that lately she had felt somewhat deaf in both ears. 
Upon examination, a mass, like hardened wax, was observed near 
the orifice of the left meatus. It was removed by the syringe, and 
proved to be a percussion-cap surrounded by wax. The patient 
said that she remembered, when about 11 years of age, she put a 
cap into her ear, but she believed it had been taken out, and had 
never thought of it since. The membrana tympani was concave, the 
Eustachian tube natural, and the power of hearing was nearly gone. 
Bight ear: hearing distance seven inches, membrana tympani dull, 
concave ; Eustachian tube natural. It appears that the thickening 
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of the right membrana tympani had recently caused a dulnessof 
hearing in that ear: the left ear had doubtless been useless for some 
time ; but so long as the right ear remained perfect, the defect in 
the left was not observed. 

Hairs are apt to collect in the meatus; they either enter in small 
pieces while the hair is being cut, or those growing at the orifice 
fall inwards: great irritation. is caused by them. 

Case III. A collection of hairs in the external meatus. — W. S., 
aged 69, complained of an extremely unpleasant crackling in the 
right ear whenever he moved the head or ear. It came on two 
months before seeing me, after bathing in the sea ; and he had had 
a similar attack some years previously, which had subsided sponta- 
neously. The hearing distance was three inches. A large mass of 
short hairs was syringed out of the ear ; the symptom of crackling 
at once disappeared, and the hearing distance became two feet. 
Another gentleman, from the same cause, was troubled with exces- 
sive itching. 

Fig 16. 




Kectungulnr Forceps. 

Ca^e IV. A pin impacted in the meatus. — A. E., a servant, aged 
35, came in great fear and in some pain, complaining that while 
picking the left ear with a pin she had dropped it into the ear, and 
was unable to remove it. The head of the pin was seen to lie close 
on the membrana tympani at its lower part, and the point seemed to 
be inserted in the membranous meatus. The syringe proved ineffec- 
tual, and I therefore had to remove it with the rectangular forceps, 
an instrument of great utility where the extraneous substance cannot 
be otherwise removed. On attempting to withdraw the pin, I dis- 
covered that its point was firmly fixed in the dermis, and that the 
only way to extricate it was to seize it by the middle, push it gently 
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iawards against the membrana tjmpaui, and then suddenlj draw 
it out. 

Cotton-wool. — la one case a portion of cotton-wool bad been in 
tte right ear for ten years without producing any other Bymptom 
than a feeling of fulness. In the following case, where it rested 
on the memhrana tympani, symptoms similar to those of pressure 
on the brain were very decided. 

Case v. Ootton-wool in the meatus. — The Eev. 0. M^ aged 55, 
consulted me in 1849. Since an attack of measles when a child, 
has had a discharge from the \6ft ear; and has been accustomed to 
push a portion of cotton-wool into the meatus. Has lately suffered 
from giddiness and a sensation of weight on the head ; which symp- 
toms his medical advisers thought were produced by derangement of 




the stomach, as during attacks of dyspepsia he was decidedly worse. 
Upon examination a large quantity of cottonwool was observed 
in the meatus in contact with the membrana tympani : it had evi- 
dently been pushed in by other portions which had been thrust 
apon it. The cotton was removed by means of the syringe, and 
was found to have closed an orifice in the membrana tympani. After 
the removal of the cotton, the attacks of giddiness wholly subsided. 

In a dissection, of which a drawing is subjoined, I found a piece 
of cottOD-wool in the meatus, where it had probably remained for 
many years; and it had so largely dilated the boay meatus, that the 
index finger could he passed in as far as the membrana tympani. 

CaseVl. A shell in the meatus; removed by instruments ; para- 
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lysis of the portio dura nerve. — Miss A., aged 14, consulted me, in 
May, 1863, on account of complete deafness of the right ear and 
paralysis of the right side of the face. Her father stated that eight 
years previously she had, in play, put a small shell into the ear ; 
that the surgeon, in endeavoring to remove it, forced it deeper into 
the ear, breaking the shell, and causing intense pain. After its re- 
moval there was much discharge from the ear, and in a few days the 
muscles of the right side of the face lost their power, which they 
have not regained. Upon examination there was no vestige of the 
membrana tympani ; the mucous membrane of the tympanum was 
very thick and red, and there was not the slightest power of hearing. 
Case VII. Tobacco in the meatvs ; pain and numbness in the 
head; partial stupefaction, inability to vmlk straight, — M. B. S., aged 
50, applied for relief in 1843. He stated that for four months he 
has had pain and a sensation of numbness in the right side of the 
head, which feelings are much aggravated at times. He also com- 
plains of giddiness, and sometimes reels across a room; at others 
he is obliged to sit down, feeling quite oppressed and stupefied. 
He has also suffered from indigestion. Upon consulting a medi- 
cal man, he was treated by cupping, purgatives, &c., but without 
relief. Upon examination of the right external meatus, a consid- 
erable quantity of black matter was seen, which was easily removed, 
and was found to consist of tobacco in a moist state, mixed with 
cerumen and wool. The next day the head symptoms were much 
diminished ; in a few days they wholly disappeared, and the patient 
remained free from them. The tobacco had been introduced into 
the meatus a short time before the attack, on account of toothache. 
The mass was soft, and so loosely packed that it appears probable 
the symptoms were caused by the narcotic principles of the to- 
bacco, rather than by its pressure on the membrana tympani. In 
cases of pressure, too, the symptoms disappear at once on the removal 
of the cause; whereas, in the present instance they subsided slowly. 



THE CERUMINOUS GLANDS AND THEIR DISEASES. 

The ceruminous glands surround the outer half of the membra- 
nous meatus, with the exception of the portion situated within a line 
or two of the orifice. They are contained in the cellular tissue be- 
neath the dermis, on the surface of which the ducts open. Kolliker 
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haa recently shown them to be modifications of the sudoriferous and 
not of the sebaceous glands, as was previously supposed. The ceru- 
men secreted by these glands forms, in the perfectly healthy ear, a 
band about half an inch in length, and half a line thick. This band 
should be of a consistence just sufficient to enable it to retain its 
position, at the same time that it can collect the small particles of 
dust, &c., which float in the atmosphere, and prevent their accumu- 
lation on the surface, or in the vicinity of the membrana tympani. 
Two other functions ascribed to the cerumen are, that by its bitter 
taste it prevents the ingress of insects; and that in some peculiar 
manner it assists the power of hearing. Its principal use is unques- 
tionably to arrest and collect the particles of dust Its bitterness 
may possibly deter the entrance of insects; but the idea that it me- 
chanically assists in collecting or conducting the sonorous vibrations 
to the labyrinth, or that it is of any use, in fact, in the actual pro- 
cess of hearing, is, in my opinion, quite erroneous. No doubt its 
absence is very frequently accompanied by a diminution of the hear- 
ing power; but this absence appears rather to result from the sym- 
pathy which exists between these glands and the deeper structures 
of the ear. Very often, when these return to their normal state, 
the ceruminous glands again pour out a healthy secretion. The most 
convincing proof that the cerumen does not mechanically assist in 
the functions of hearing is, that in many cases, when the ceruminous 
glands alone are affected, and their secretion consequently arrested, 
no diminution in the hearing power can be detected even by the use 
of the most delicate tests; and cases must frequently occur to medi- 
cal men, where there has been a long-continued discharge from the 
surface of the dermis, no cerumen being secreted, without perceptible 
diminution of the hearing power. It is also well known that the 
entire removal of the ceruminous secretion does not impair the hear- 
ing power; and in no case of deafness has it been shown that the 
introduction of cerumen or of any substance to supply its place, or 
even the promotion of its healthy secretion under the influence of 
stimulants, has in the least degree improved the hearing. Indeed, 
if the peculiar properties of soft cerumen be considered, it must be 
manifest that its functions would be rather to absorb superabundant 
sonorous undulations than to increase their intensity. The natural 
method whereby the cerumen when it has performed its duties is 
expelled from the ear, is the action upon the external meatus of the 
condyloid process of the lower jaw, during the movement of masti- 
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cation and articulation. By these movements, the cerumen is 
brought quite to the orifice of the meatus, whence it either falls out 
in small particles, or is removed by the towel. 

Diseases of the Ceruminous Glands. — The ceruminons glands 
sometimes pour out a too abundant secretion, which is either of a 
light brown color and softer than natural, or hard and dark colored; 
it may also be entirely absent. When soft and semi-liquid, it is 
generally found in young patients having a tendency to glandular 
enlargements, and in whom the dermis of the meatus is hypertro- 
phied; thus, without any accumulation beyond that which adheres 
to the walls of the meatus, the cavity is nearly filled with cerumen. 
It is, however, generally found in a state harder than natural ; and 
this condition, by preventing its free escape from the ear, gives rise 
to that very common affection, accumulation of cerumen in the ex- 
ternal meatus. 

ColUctiorts of Cerumen. — Cerumen accumulates in the external 
meatus from two different causes : one, a primary affection of the 
ceruminous glands; the other ^ a secondary and sympathetic derange- 
ment of the deeper-seated cavities. Thus, while in a large number of 
cases the removal of the accumulated cerumen is productive of im- 
mediate relief to the deafness; in others, the hearing is only par- 
tially or not at all benefited by the operation. In order to ascertain 
the numerical relation between the cases of accumulation that are 
curedf and those that are only relieved, by the use of the syringe, I 
have arranged in a tabular form the results of one hundred consecu- 
tive cases that have occurred in my private practice. 
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An analysis of the foregoing 100 cases shows the following to be 
the result of the examination of the 200 ears : — 

Ears restored to a normal eonditioii, 60 

Ears in which the hearing power was greatly improved, . .43 

Ears in which the hearing power was only slightly improved, . . 35 

Ears in which the hearing power was the same after as htfort the removal 

of the cerumen, 27 

Ears in which there was no wax, and in which the hearing power was 

normal, the opposite ear being affected, 24 

Ears in which there was no wax ; bat in which the hearing power was 

not perfect, the opposite ear being affected, 11 

200 



It thus appears that of the 165 ears from which cerumen was re- 
moved, only 60 were cured ; that, including the 43 cases which 
were much improved, there were 103 cases of great amelioration, 
while there were 62 ears that were either but slightly or not at all 
improved. Thus, out of the 165 ears from which a collection of 
cerumen was removed, there were 105 in which there was some 
other disease, the restoration of the hearing not being perfect. The 
presence of cerumen in the external meatus may be symptomatic of 
several affections, as obstruction of the Eu.stachian tubes, or thick- 
ened condition of the tympanic raucous membrane, debility of the 
auditory nerve, anchylosis of the stapes, &c. ; it is therefore impor- 
tant that every case should be carefully examined after a collection 
of this kind has been removed ; because, if the hearing power be 
not wholly restored, some other disease is present which requires 
attention. 

The causes producing accumulation of cerumen in cases not com- 
plicated with other diseases, are — a narrow calibre of the meatus ; 
the application of cold ; the admixture of dust with the cerumen ; 
and, not unfrequently, the practice of pushing into the ear the point 
of a towel, whereby the cerumen is pressed into a mass towards 
the membrana tympani. 

Tht symptoms of an accumulation of cerumen are: sudden deaf- 
ness, often following a cold by which the dermis is tumefied ; bath- 
ing or the introduction of water into the ear. This deafness is 
often better in the morning ; is increased by the movements of the 
jaw during mastication; and often disappears as suddenly as it 
came, with a cracking sound in the ear. The cause of the sudden 
appearance and disappearance of the deafness is the movement of 

i 
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the mass of cerumen; when it is so placed as to allow a 
brations to pass between it and the wall of the meatus, the bearing I 
returns; but when it again comes in contact with the meatus, the | 
deafness recurs. Oftentimes a feeling of fulness in the ear is com- 
plained of; not unfrequently there ia singing and giddiness, and 
sometimes considerable pain. 

The symptoms of a collection of cerumen in the meatus vary 
according to the nature and position of the mass. Sometimes the 
whole of the meatus is distended by cerumen, the inner end of which 
lies in contact with the outer surface of the membrana tympani, of 
which it often forms a cast. In these cases there is often giddiness 
arising from the pressure on the chain of ossicles. The symptoms 
of pressure on the brain are familiar to most surgeons ; but it is not 




i 



generally known that pressure on the contents of the labyrinth pro- 
duces somewhat analogous symptoms. A mass of cerumen may 
force inwards the membrana tympani and the chain of bones, until 
the base of the stapes is pressed against the contents of the vestibule. 
Id some cases of this nature, constant attacks of giddiness occur ; 
in others, there is a confusion of ideas and an inability to walk 
straight : and in a third elnss, there is a feeling of weight and pres- 
sure on the head. These symptoms are often combated by the use 
of counter-irritants and depletion, but the only proper remedy for 
them is the removal of the accumulation. 

In certain cases there is a large mass in the outer half or two- 
thirds of the tubes, while the portion near the membrana tympani 
is empty; ia others there is only a small quantity, which adheres 
to the outer surface of the membrana, and gives rise to great irri- 
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tfltion, and irregular action of the tensor tympani muscle. When 
the mass is very hard, it is liable to cause inflammation of the der- 
moid meatus. A collection of cerumen may remain in the ear for 
many years, and the ears of the patient may have been frequently 
syringed without the nature of the affection being detected, Thoao 
accustomed to pay attention to cases of deafness will, however, 
generally be able to state when cerumen is present, even without 



any examination. I have fretjuently diagnosed the disease from 




MeDilBf grautl; dilatad b; ceramea. 



the written account of a medical man; and a repetition of the 
syringing (which had previously been practised), but with increased 
vigor, has entirely removed the deafness. An examination with 




lorlied, following rh« prewnre of 



ft Bpdculum and a strong light should, however, always be made 
iKfbre adopting any treatment. 
"■ 9%e prolonged presence of hardened cerumen in the external 
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meatus is sometimes productive of injur; to the walls of tbe meatus 
and to the membrana tympaui. la m; museum are several speci- 
meDS in which the osseous meatus boa been much dilated ; others in 
which tbe bone has been absorbed in parts; and in one instance a 
portion of wax was imbedded in the mastoid cells, having passed 
through ao orifice in the attenuated posterior wall of the meatus. 
In another instance, where the cerumen, by its pressure, had caused 
an ulcerated orifice in the membrana tjmpani, a portion of it bad 
found its way into the cavity of tbe tympanum. 




Ctromen projeBting Ihrongh tha HembTtna Tympkoi into th« Tjiapuiio CaTlty. 

The treatment of eases in which there is an accumulation of ceru- 
men of course consists in its removal. The best, and indeed the 
only judicious mode of effecting this, is by tbe use of the syringe, 
which will thoroughly clear out evea the hardest masses. The use 
of other instruments, as the scoop, has been suggested ; but I have 
rarely known them to have been used without the production of pain, 
inflammation, and oflen of discharge from tbe dermis. No doubt 
the ordinary small syringe is not powerful enough to remove a hard- 
ened mass ; but tbe one I usually employ, and which is valuable for 
many other purposes, holds three ounces and a half, and is furnished 
with two rings, so that it can be held in the right hand, and leave' 
the left at liberty to hold the ear of the patient. 

The nozzle of the syringe consists of a metallic tube of very small 
size, which should be made to take off until tbe water has been dra wn 
in through the large aperture, and then be again fixed on. By doing 
this, air is kept out of the syringe and much time is saved, as it is 
not easy to fill a large-sized syringe through a small aperture. 
Tbe point of tbe nozzle should be somewhat larger than tbe body of 
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an ordinary probe, so that the water may be injected with suEBoient 
force, and its return at the orifice be unimpeded. The ear of the 
patient shonld be brought opposite to a window, and the point of the 




STringc and Nottlc. 

syringe should be placed at the posterior part of the orifice of the 
nieatas, or the stream is liable to strike against the anterior wall of 
the tube. Whenever the syringe is used, the ear should be drawn 
backwards so as to straighten the tube; and if this cannot be ef- 
fected, on account of the left hand of the surgeon being otherwise 
engaged, the posterior wall of the meatus may be pressed back- 
wards by the point of the syringe. Warm water alone is generally 
sufficient, without the use of any solvent. It should be quite clear ; 
and it is always desirable to have two vessels ; one for the water 
before it is used, and the other to receive it when returning from 
the ear. If a glass vessel be used for the latter purpose, the condi- 
tion of the water, and consequently of the ear, is more readily as- 
certftined. The use. of an ear-spout is very serviceable during the 
process of syringing. It consists of a spring to pass over the head. 



84 THE DISEASES OF THE EAR. 

at one end of which is a funnel to fit under the ear, down which 
the water can run into the basin. 
In many cases, when the collection of wax is not very hard, the 




injection of one or two syringes full of warm water is sufficient to 
dislodge the mass ; in others, a much longer time is required, and 
when the wax has been very hard, I have sometimes injected warm 
water for twenty minutes or half an hour without removing any 
particles, or even causing the water to be clouded. At times, it is 
well to let the wax become softened by the water before using the 
syringe again ; and where the cerumen is unusually hard, or the 
meatns so tender that the syringing causes much pain, it is desirable 
to order a weak alkaline solution to be dropped into the ear in the 
intervals. As it is not desirable to proceed with the syringe when 
there is no wax left, the meatus should be frequently inspected to 
ascertain the progress made, as the deposit frequently comes away 
slowly in small pieces ; the last portion, however, is usually large, 
and is often a cast of the membrana tympani. Afi«r the extraction 
of the cerumen, a piece of cotton-wool may be worn for a day or 
two. 



CASES OF ACCUMULATION OF CEBUHEN IN THE HBATU& EXTERKDS. 

Case I. — Mrs. E., aged 38, consulted me in July, 1 854, on account 
of great dulness of hearing. She stated that, without any previous 
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symptoms, ten months previously she had become suddenly deaf, 
first in one ear and then in the other. After being deaf for a month, 
there was a crack in each ear, and she regained her hearing, which 
had remained perfect until within a few days, when, during a severe 
cold, she again became deaf. Upon examination, I found the meatus 
of each ear full of dark cerumen; the hearing distance was only half 
an inch, and the patient required to be spoken to loudly within a 
yard. Upon removing the cerumen the hearing was perfectly re- 
stored. 

Case II. Mass of cerumen extremely hard and very difficult to 
remove. — Lord D., aged between 50 and 60, consulted me, in April, 
1851, on account of deafness in the right ear, accompanied by a 
sensation of fulness in that organ. A large mass of cerumen was 
detected in the meatus, which was not at all aflfected by syringing 
for half an hour. A solution of carbonate of soda in water (5j @ 5j) 
was ordered to be dropped into the ear for some days; but the mass 
was scarcely at all softened. The application of the solution was 
therefore continued, and it was only after several weeks that the 
cerumen was dissolved sufficiently to be removed with ease. 

Case III. Accumulation of cerumen attended with pain and in- 
flammation of the dermis.— ^iss H., aged 30, consulted me in May, 
1853, on account of a shooting pain in the right ear which she had 
experienced, witji scarcely any intermission, during a fortnight. 
She was not aware that the hearing power was ^t all diminished. 
On examination, each meatus was found full of cerumen, the hear- 
ing distance of the right ear being half an inch; that of the left, 
ten inches. The cerumen was removed from each ear; and that in 
the right was exceedingly hard, requiring frequent syringing. The 
hearing distance of the right ear rose to six inches; that of the left 
became natural. The surface of the right meatus was red, and it 
was swollen. The pain ceased, and the symptoms of inflammation 
disappeared, after the cerumen was removed. 

Case IV. A mass of cerumen 2>rndu>cing inflammation of the der- 
moid layer of the m^mbrana tympani. — J. E. M., aged 55, a surgeon, 
complained, in 1849, of pain in the right ear, with much deafness. 
The pain was paroxysmal; very acute; and was increased during 
the act of -swallowing. The meatus was found distended with 
cerumen, the removal of which gave immediate relief to both pain 
and deafness. The upper half of the dermoid layer of the mem- 
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brana tympani, against which the mass of cerumen had evidently 
pressed, was red and much swollen ; the lower half was healthy. 

Ccise V. An accumulation of cerumen causing neuralgic pains in 
the face, — G. W. H., Esq., applied to me, in May, 1853, on account 
of a dulness of hearing in the right ear, accompanied by slight pain 
in the ear, and a good deal of pain over the right side of the face. 
This facial pain came on at times very suddenly, was very acute, 
and then disappeared: it had lasted for eight or nine days. A 
large accumulation of cerumen was found to fill the right ear; and 
when removed by the syringe, the dulness of hearing, the pain in 
the ear and in the face, entirely disappeared. 

Case VI. An accumulation of cerumen causing pulsation in the 
ear, — W. E., Esq., aged 53, consulted me, in October, 1851, on 
account of a pulsation in the right ear whenever he reclines, but 
which ceases directly he assumes an upright position. He also 
complained of occasional singing in both ears. For these symptoms 
he had for some time been under medical treatment, but it had not 
succeeded in diminishing them. A mass of cerumen was found 
filling each ear, the removal of which improved the hearing greatly, 
and entirely removed the pulsation. 

Case VII. A collection of cerumen in the external meatus ; giddi- 
ness and other symptoms of cerebral irritation cured at once by the use 
of the syringe. — L. S. M., Esq., aged 43, consulted me in November, 
1845. He stated that, five or six years previously, he had an 
attack of deafness in the left ear, attended with a considerable 
amount of singing noise; since that time he has occasionally felt 
deaf in the morning, but has usually recovered his hearing during 
the day, and at times, after blowing his nose, he has been deaf for a 
short time. Eleven months ago, after going into the open air from 
a warm room, a singing suddenly came on in the right ear, and has 
remained ever since. Lately he has had a sensation of weight at 
the top of the head, and frequent attacks of giddiness, which have 
caused him great alarm. While walking in the street, he has ob- 
served himself now and then to make *'a lurch." Upon inspecting 
the ears, each meatus was found to be nearly full of hardened ceru- 
men; which was carefully removed by means of the syringe. The 
symptoms immediately disappeared, and he had no recurrence of 
them. Another patient, an artist, who suffered in the same way, 
was so giddy that he was obliged to lean on the railings, and rest, 
on his way to my house. He was also unable to discern the features 
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of his "sitter" for more than a minute at a time, and had the 
greatest difficulty in writing an ordinary note. He likewise was 
cured at once by the removal of cerumen from each ear. A third 
patient was by the same means cured of a constant pain and numb- 
ness in the head: in a fourth, the pain had extended down the back. 
The following case is also interesting: 

Case VIII. Confusion in the head, inability to walk straight, 
caitsed by a collection of cerumen. — Mrs. E., aged 45, consulted me 
in April, 1845. She stated that, four months previously, she first 
began to experience noises in the ears, which were followed by a 
great amount of deafness. These symptoms lasted seven weeks, 
and then disappeared for three weeks, at the expiration of which 
time they came on again, accompanied by a sense of confusion in 
the head. This, at times, was so bad, that not unfrequently, for a 
few seconds, she could not tell where she was. She has at times 
been so giddy, that she has reeled and fallen in the streets ; and, at 
other times, she has not been able to retain her hold of things, so 
that they have fallen from her hands. On examination, a large 
compact mass of cerumen was found in each ear : which, after some 
syringing, was got rid of; and the operation was followed by the 
.entire disappearance of all the symptoms. 

In some cases, the hard mass of cerumen has pressed against the 
outer surface of the membrana ty rapani, with sufficient force to cause 
inflammation of its substance, and of the mucous membrane of the 
tympanum. When this has been the case, the application of leeches 
has been required before the head symptoms entirely disappeared : 
in other instances, they have only gradually subsided, though, as a 
general rule, they disappear with the removal of the cerumen. 



CHAPTER V. 

THE EXTERNAL MEATUS {continued). 
THE DERMIS AND ITS DISEASES. 

1. ACUTE INFLAMMATION : — a, ACUTE INFLAMMATION CONFINED TO THE DERMIS — ^TREAT- 

MENT — CASES. b, ACUTE INFLAMMATION EXTENDING TO THE BRAIH AMD ITS 
MEMBRANES — TREATMENT — CASES. 

2. CHRONIC INFLAMMATION : — a, CHRONIC INFLAMMATION, WITH HTPERTROPBT AND 

ACCUMULATION OP EPIDERMIS — TREATMENT — CASES. &, CHRONIC CATARRHAL 
INFLAMMATION — TREATMENT — CASES. C, CHRONIC CATARRHAL INFLAMMATION EX- 
TENDING TO THE BONE AND TO THE BRAIN — TREATMENT — CASES, d, ULCERATION. 

The diseases to which the dermis of the external meatus is 
subject are : — 

I. Acute Inflammation, ending in resolution, discharge of serum, 
mucus or pus, or in ulceration. 

II. Chronic Inflamm>ation, with or without discharge, polypoid 
growths, or caries of the bone. 



I. Acute Inflammation of the Dermis. 

This is one of the diseases hitherto comprised under the term 
otitis. The external meatus is very ^nsitive, especially towards 
the middle. This sensibility is due to the dermis, which is abun- 
dantly supplied with nerves and bloodvessels, and is covered by a 
delicate layer of epidermis. This membrane is liable to inflammation 
from many causes, such as the introduction of foreign bodies or 
acrid drops into the meatus; an accumulation of cerumen; the 
application of cold or of heat, especially when arising from sudden 
changes of temperature in the weather ; or any debilitating illness. 

The symptoms of this affection, at its commencement, are a feel- 
ing of fulness, stiffness, and uneasiness in the meatus, which is in- 
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creased when the ear is pressed upon, or when the outer ear is moved 
by its muscles. This sensation is followed by pain, often very acute, 
although not so distressing as in severe inflammation of the mucous 
membrane of the tympanum ; throbbing and singing often accom- 
pany the pain, and there is sometimes a diminution of the power of 
hearing. The latter symptoms are probably due to congestion of 
the middle and internal ears. With these symptoms there is gene- 
rally a quick pulse, feverishness, and restlessness; and the pain 
sometimes extends over the side of the head. On examination in 
the early stages, the dermoid meatus is seen to be red, its blood- 
vessels being apparent through the epidermis. This redness some- 
times extends to the dermoid layer of the membrana tympani, the 
vessels in the circumference of which become enlarged. Should 
the affection advance, the dermis becomes tumefied, so as to diminish 
the calibre of the meatus one-third or one-half, and the pain increases. 
In some cases, these symptoms subside without the formation of 
matter ; in others, a copious secretion suddenly takes place, and is 
followed by such immediate relief that the patient thinks an abscess 
has burst. Examination, however, reveals the real condition of the 
meatus. The discharge filling the meatus having been carefully 
removed by the syringe, the surface of the tumefied meatus is seen 
to be of a deep red color, wholly denuded of epidermis, and in its 
place secreting a mucous fluid. In the severe forms of this inflam- 
matory action, this secretion consists of mucus, which comes away 
from the ear as a large mass of viscid white matter, somewhat ana- 
logous to that secreted by the mucous membrane of the tympanum 
in cases of catarrh; the diflference being that in the case of mucus 
from the tympanum, the circumference of the mass is more fila- 
mentous, the color not so white, and the substance less consistent. 
After this discharge has continued for some days, it loses its viscidity, 
and becomes milky, remaining so as long as the affection continues to 
be chronic. When the inflammation is not very severe, the character 
of the secretion is always milky, not mucous. There are cases in 
which the secretion is thin, and nearly as transparent as serum ; at 
times it is tinged with blood. The quantity of this serous secretion 
astonishes both patient and medical man. I have never had the 
opportunity of collecting the secretion, so as to be able to form a 
correct estimate of the quantity effused in twenty-four hours ; but 
judging from the saturation of handkerchiefs, linen, and pillows, it 
must amount to several ounces. The source of this large quantity 
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of secretion is the bloodvessels of the dermoid meatus, which are 
extremely numerous, and very large. 

Some patients are subject to frequent attacks of acute inflamma- 
tion of the meatus, but in them the symptoms are not very severe; 
in others, however, the inflammation extends to the bone, and thence 
to the membranes of the brain. It is not uncommon to see patients 
in whom there are some symptoms of cerebral irritation, though not 
of a serious character; while, in other instances, they are so formi- 
dable as to destroy life. These cases will hereafter be more fully 
described. 

Acute inflammation of the dermoid meatus sometimes occurs 
from injury, but it usually subsides under the use of leeches and 
fomentations. 

The treatment of acute inflammation of the dermoid meatus con- 
sists, in the milder cases, of the application of evaporating lotions, 
or of hot fomentations and poultices ; in the more severe, leeches 
should be applied to the margin of the orifice of the meatus, so as 
to remove the blood directly from the congested vessels; and the 
meatus itself should be syringed with hot water, the head being 
slightly raised. The patient should be kept in bed, perfectly free 
from all noise, and small doses of opium may be administered. After 
the disappearance of the pain, the ear is to be washed out thoroughly 
with warm water three or four times, or even oftener, daily ; so as, 
in the first place, to insure the removal of the whole of the dis- 
charge, which is apt to cause irritation, and, in the second place, to 
act as a warm bath to the inflamed membrane. Unless there is con- 
stitutional debility, or the ear has been weakened by previous dis- 
ease, the discharge usually ceases in the course of a few days ; the 
epidermis is again naturally secreted ; and the power of hearing 
returns. Cases of acute inflammation of the dermis depending upon 
constitutional causes, and usually following nervous excitement^ 
require to be treated by tonics in addition to the local applications. 
In some cases, however, foundation is laid for chronic catarrhal in- 
flammation of the dermis, of which I shall presently speak. 



CASES. 



Ca^e I. Acute inflammation of the dermoid meatus, arising from 
cold, — M. F., Esq., aged 26, a medical man, consulted me in January, 
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1853, on account of great pain in each ear. He said that fourteen 
days previously, after being wet through, he had an attack of vio- 
lent pain in both ears, — but especially in the left: after twenty-four 
hours' pain, discharge appeared and relief ensued. The day before 
consulting me, during a journey, pain was again felt in each ear, 
but raore particularly in the right : at times the pain was greatly 
aggravated. On examination^ the dermis of each meatus was seen 
to be very red and swollen ; the epidermis was absent, but there 
was no discharge. The hearing distance of each ear was eighteen 
inches. An evaporating lotion was applied on cotton-wool, and 
the affection subsided. 

Case II. Acute injlammation of the dermis; copious secretion of 
fnucus. — Miss M., aged 17, tall, and rather delicate, consulted me, 
December 20, 1863, on account of pain in the right ear, accompa- 
nied with discharge. 

Sistory, — Ten days previously she felt a slight pain in the ear, 
which gradually increased so as to interfere with her rest at night. 
This continued for eight days, though better at times. Two days 
previous to seeing me, a discharge appeared from the ear, and has 
continued. 

On examinationf the meatus was seen to be filled with discharge, 
which, when removed by the syringe, was found to consist of a 
large white mass of mucus, about the size of an ordinary horse-bean, 
and of scales of epidermis. The membranous meatus was much 
tumefied, its surface being red; the dermoid layer of the membrana 
tympani was also red and swollen. The hearing distance was only 
eight inches. 

IVeatment. — Two leeches were applied to the orifice of the meatus, 
which was syringed out with warm water twice daily. The pain 
gradually subsided, and in six days the discharge had disappeared. 

Case in. Acute inflammation of the dermis ; great deafness, and 
copious secretion of serum. — A. H. H., Esq., aged 38, of a weakly 
constitution, sent for me in January, 1854. 

History, — For three weeks he had been suffering from an attack 
of inflammation of the lungs, and four days previously, when be- 
coming convalescent, was seized in the night with a violent pain in 
the left ear. This, in spite of treatment, lasted for about twelve 
botffs, when a sudden burst of discharge took place from the ear, 
which much diminished the pain. When seen by me on the fourth 
day after the discharge had appeared, there was still great sensi- 
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tiveness of the meatus, and so great an amount of deafness, that 
the watch was not heard even when in contact with the ear. On 
examination, the dermis was found swollen and red, and the dermoid 
layer of the membrana tympani in the same state. So copious was 
the secretion of serum, that in half an hour a white handkerchief 
was perfectly saturated with it. Great fear was felt lest the ear 
should have been seriously injured by the inflammation ; but find- 
ing that the membrana tympani stood out naturally, and feeling 
that congestion of the tympanic mucous membrane was quite sufii- 
cient to produce the deafness, hopes were held out that the hearing 
would return as soon as the congestion subsided. A leech was 
ordered to be applied to the margin of the orifice every second 
day : the meatus was syringed out with warm water twice daily, and 
slight vesication was used at the back of the ear. In the course 
of three days the discharge began to subside, the pain ceased, and 
at the end of ten days the hearing was restored. 

Case IV. Frequent attacks of inflammation of the dermis; hear- 
ing power natural, — Miss C, aged 28, consulted me on March 7th, 
1854. 

History, — During two years has been subject to attacks of pain 
in each ear, followed by discharge, after which there has been an 
intolerable itching. Three months ago, she suflFered from one of 
these attacks of pain, since which she has had a constant irritation. 
On examination^ the dermis lining each meatus was observed to be 
red and swollen. The hearing distance of each ear was natural. 
By applying leeches to the margin of the orifice of the meatus, the 
irritating symptoms disappeared, and the recurrence of the attacks 
of inflammation was prevented. 

ACUTE INFLAMMATION OF THE DERMOID MEATUS EXTENDING 

TO THE BRAIN. 

Anatomical observations, — The bloodvessels ramifying through 
the membranous meatus are directly continuous with those entering 
and supplying the osseous meatus; the intimate connection between 
the dermis of the meatus and the bone is therefore very obvious. 
The relations of the osseous walls of the external meatus to the 
cavity of the cranium are deserving attention. In the adult^ it 
will be found that the upper wall of the meatus consists of a solid 
lamina of bone, varying from a line to two lines in thickneas, which 



THE EXTERNAL MEATUS. 93 

separates the cavity of the meatus from that occupied by the middle 
lobe of the cerebrum. In some cases, a prolongation of the tym- 
panic cavity is found extending into the substance of the upper wall 
of the meatus. In the child, these relations differ remarkably from 
those just detailed. At birth, and for the first year subsequently, 
the only rudiment of the osseous external meatus is the superficial 
depression situated in the middle of the outer and lower part of the 
pars squamosa, immediately posterior to the root of the zygomatic 
process. This depression, to which the name "fossa auditoria" may 
be appropriately applied, has the rudiments of the mastoid process 
posterior to it; its surface is smoother, and its substance denser; it 
also contains fewer foramina for the transmission of bloodvessels 
than the surrounding bone. At the period of birth, the portion of 
bone forming the fossa is not more than half or three-quarters of a 
line thick, and the membranous meatus is attached to the outer, the 
dura mater of the middle cerebral cavity to the inner surface. Its 
structure is far from being compact or dense, and in its substance 
the bloodvessels from the meatus communicate with those of the 
dura mater. 

As the bone approaches maturity, the fossa assumes an oblique 
position, and forms the upper wall of the external auditory meatus, 
while it is separated from the cavity of the middle cerebral fossa by 
a dense layer of bone, into which cells communicating with the tym- 
panic cavity are not unfrequently prolonged. In the adult, the 
fossa auditoria has nearly lost its oblique direction, and become a 
horizontal lamina of bone. 

From the foregoing remarks, it will be evident that disease of the 
membranous meatus externus is liable to extend to the outer surface 
of the bone, and thence to the interior. In the only case of fatal 
chronic disease which has fallen under my notice, the disease ad- 
vanced, posteriorly, to the lateral sinus. 

AciUe inflammation of the dermoid meatus may arise from the 
application of cold to the ear, or from the irritation of a foreign 
body; but neither cause is usually sufficient to produce extensive 
inflammation of the brain or its membranes, unless considerable con- 
stitutional irritation coexists. 

For the particulars of the following case I am indebted to Dr. 
Naime^ who gave me the opportunity of dissecting the ear. 

Oaae Y* Acute inflammation of the dermis of the external meatus^ 
extending to the brain and its membranes, caused by picking the ear 
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loith a pin, — Mary Wells, a single woman, aged 2-i, of a scrofulous 
family, was attacked on the 1st April, 1841, with severe pain in the 
right ear, which for some hours was distracting, and was followed by 
a sensation of something bursting, and by a discharge of blood and 
water that afforded immediate relief. She had, prior to this, suf- 
fered no pain, and could only account for what happened from 
having picked her ear with a pin, to relieve a tingling in it. The 
discharge was mixed with blood for two days, and ceased entirely at 
the end of the week when she felt pretty well. In a few days, 
however, she had a rigor, followed by violent pain in the ear, which 
lasted twenty-four hours, when a copious purulent discharge took 
place, giving relief as before. She was now free from pain, and felt 
in good health. The discharge continued profuse until the 24th of 
April, when it again ceased. The next day she was seized with 
violent pain in the right ear and side of the head, accompanied by 
vomiting and symptoms of general fever. As the bowels were con- 
fined, she was purged. On the 28th, the pain in the head returned 
with great severity, and towards evening extended towards the right 
ear, unaccompanied with pain or redness, or increase of pain on 
pressure. She vomited twice. Ever since the first attack, the 
hearing on the right side had been affected, and during the last few 
days she had complained of noise in the ear and giddiness, and car- 
ried her head bent backwards.' The pain increased, and on the 30th 
she was admitted into St. George's Hospital, and ordered a calomel 
pill and haustus sennaa. 

On the 1st of May, her state was as follows: Pulse 104, full, 
sharp, and compressible ; tongue red and glazed ; the skin hot and 
dry ; the conjunctiva slightly injected. There was slight intolerance 
of light, and a peculiar sensitiveness of the sense of touch, so that she 
shrank firom the approach of a finger, though, when touched, she felt 
no pain. Her eyes were bright, and in constant motion ; the right 
pupil was a little more dilated than the left. The respiration was 
quick (thirty-two per minute). The countenance was placid, though 
the manner was rather hurried. The catamenia were present. She 
was cupped, had cold lotion applied to the head, and calomel and a 
black dose were administered. During the following night she was 
delirious, though the senses could be recovered by an effort. 

May 2d, 1 P. M. — ^There was a slight degree of opisthotonos this 
momingy and the noTBO lemarked that, on her getting out of bed, 

* Mr. Mftvtot who wnr iStm pstliil two or thro* timef , wm of opinion that an absoen wm 
Ibmteg ta tte talWMl Mr. 
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there was a peculiar rigidity of the muscles. She was, however, 
quite comfortable, and said that the headache went away about an 
hour after the cupping. Pulse 120, sharp but compressible ; tongue ' 
red and glazed. She was ordered a blister behind the right ear, and 
three grains of hydrargyrum cum creta were administered night 
and morning. 

3d. — The feverish symptoms were somewhat abated, and she 
had some quiet sleep in the morning. The urine passed in natural 
quantity. 

4th, 1 P. M. — Pulse again sharper, though the tongue was moist. 
The eyeballs were tender and suffused. No pain complained of, 
but she moans on being moved. The countenance is depressed, 
and she throws the clothes off her ; she is, however, quite sensible 
when spoken to. Ice was ordered to be applied to the head. To ' 
proceed with other medicines. 

8 P. M. — ^Is heavier and less sensible. 

6 P. M. — The ice was applied about 4 o'clock, soon after which 
she went into a comatose state, occasionally, however, waving her 
hands, and appearing to recognize her friends. 

5th, 11 A. M. — ^Became perfectly comatose about 4 A. M. She 
is now perspiring profusely. Pupil of right eye contracted. She 
died at 12. 

Dissection of the body twenty-six hours after death. The weather 
vxirm. Hecid. — There were a few patches of lymph upon both 
hemispheres of the brain, immediately beneath the arachnoid, which 
was more vascular than natural. The convolutions of the brain 
were flattened and its substance was watery, but not soft, with the 
exception of the corpus callosum, fornix, and the parts contained 
in and near the lateral ventricles, which broke up easily on a slight 
touch. The cavities of the ventricles were large, and contained a 
quantity of turbid fluid. The pons Varolii, medulla oblongata, 
and adjacent nerves were smeared with concrete, purulent lymph, 
effused into the cavity of the arachnoid. The cellular tissue around 
the optic nerves and their union, contained pus. The cerebellum 
was somewhat softer than natural. The dura mater covering the 
sarfietoe of the petrous bone was very vascular, and its vessels were 
distended with blood ; it was also separated from the bone by a 
small quantity of serous fluid. The substance of the bone was of a 
dark color, its bloodvessels being distended. On examining the in- 
ternal ear, the membrana tympani was found to be entire, but both 
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it and the mucous membrane lining the tympanic cavity were more 
vascular than natural. The chief disease was found in the external 
meatus, of which the membrane lining the inner third was softt 
highly vascular, easily detached from the bone, and covered by 
purulent matter. There was no appearance of ulceration on the 
surface. 



II. Chronic Inflammation of the Dermis lining the Meatus. 

This affection may be divided into — 
(a.) Simple Chronic Inflammation. 
(6.) Chronic Catarrhal Inflammation. 

(a.) Simple chronic inflammation. 

This form of disease, without discharge, is frequently met with, 
and is often associated with a declining state of health, though it 
occasionally occurs as a purely local affection. One of the most 
common predisposing causes is residence in a moist atmosphere. In 
some very obstinate cases, change of air has been requisite before 
the affection could be abated. The exciting causes appear to be the 
same as those of acute inflammation, viz., the application of cold, or 
of any irritating substance to the meatus ; perhaps the most common 
exciting cause is the habit of picking the ear with some foreign body. 
The symptoms of chronic inflammation are a feeling of distension in 
the ear, often coupled with slight pain, or with an intense itching. 
Sometimes the dermis is tumefied, so that the canal is diminished to 
one-half, or even to one-fourth of its natural size. In other cases, 
the dermis is scarcely at all swollen, but its free surface is red, and 
the epidermis is thrown off in large flakes. These flakes of epidermis 
accumulate and form large masses, which consist of several layers, 
and these masses are apt to block up the meatus, and produce a 
serious diminution of the hearing power. Occasionally this epider- 
mis collects in such large masses as to dilate the meatus, or to cause 
disease of the bone ; in other instances, it produces acute inflamma- 
tion of the dermoid meatus, and of the dermoid layer of the mem- 
brana tympani. 

Treatment, — When there is hypertrophy of the dermis, without 
much tenderness, a solution of nitrate of silver (5j @ 3j) may be 
applied twice a week ; and slight counter-irritation be kept up at 
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the same time over the mastoid process. If the surface of the dermis 
is denuded of epidermis in parts, and more vascular than natural, 
the meatus should, in the first place, be syringed with warm water, 

Fie. 24. 
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in order to remove all the particles of epidermis which are apt to 
cause irritation, and at the same time soothe the dermis. While the 
syringing is being carried on, an astringent lotion may be applied, 
on cotton-wool, to the surface of the meatus. After the inflamma- 
tory symptoms are subdued, a weak solution of nitrate of silver 
(gr. X @ 3j) may be applied twice daily. Should the epidermis 
continue to collect within the meatus, it must be removed by the 
syringe, which is generally suflBcient for that purpose, notwithstand- 
ing that the removal of masses of epidermis, on account of its den- 
sity, and the close way in which one layer folds within another, re- 
quires considerable patience. 



CASES. 

Case I. Simple chronic inflammation of the dermoid Tneatus, — E. 
P. A., Esq., aged 47, in good health, consulted me on July 4, 1853. 

History. — ^During the last year and a hal^ he has suffered at 
times from extreme itching, with dulness of hearing, followed by 
slight discharge. Upon examination, the meatus of each ear, near 
the orifice, was found to contain a large quantity of soil cerumen ; 
at the middle part the dermis was of a deep red color, and the blood- 
vessels were enlarged and tortuous. The hearing distance with the 
right ear was eighteen inches ; with the left, seven. 

Treatment, — ^Each meatus was washed out with half a pint of 
warm water, twice daily ; and at night a lotion, consisting of a 
solution of chloride of zinc in water (gr. ij @ 2j), was applied on 
7 
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cotton-wool to each meatus. In the course of a fortnight he was 
quite cured. 

Case II. Simple chronic inflammation, with desquamation of the 
epidermis, — Miss E. P., aged 39, in a somewhat debilitated state, 
consulted me on July 1, 1853. 

History. — During the last two or three winters, after attacks of 
cold, had suSered a good deal of pain in each ear, accompanied by 
deafness. The pain remains for two or three days, then a skin 
comes away followed by relief to the pain, and improvement in the 
hearing. Six months ago had a very bad attack, succeeded by dis- 
charge, which continued for a few days. During the last three 
years has suffered from considerable irritation in the ears. On 
examinationf the meatus of each ear was found red in parts — a red- 
ness that, on the left side, extended to the dermoid layer of the 
membrana tympani. Portions of epidermis adhered to the sur- 
face of the dermis ; and when these were removed, the dermis was 
quite denuded. The hearing distance of the right ear was three 
inches ; of the left, one inch. 

Treatment, — Two leeches were applied to the margin of the 
orifice of each meatus; warm water was syringed into each ear twice 
daily; and, when the congestion was diminished, a solution of nitrate 
of silver in water (gr. v @ 3j) was daily applied to both. A small 
portion of vesicating paper was also applied over each mastoid 
process, and tonic medicines were administered. This treatment 
afforded great relief; and when I saw the patient again in Decem- 
ber, the hearing was very much improved, and there was an abun- 
dant secretion of cerumen in each ear. There had been one attack 
in the left ear in the month of August. 

(hse III. Chronic inflammation of the dermis, with great hyper- 
trophy. — Miss T., aged 57, in tolerable health, consulted me in 
January, 1853, on account of great irritation and deafness in each 
ear. 

History. — During the last five or six years has had attacks of 
deafness, accompanied by ^ considerable swelling in each ear. When 
the swelling decreased, the hearing power partially returned. About 
three weeks ago felt much irritation in both ears, accompanied, at 
times, by pain and much dulness of hearing, but not by discharge. 
On examination, each meatus was discovered to be so tumefied that 
the tube would only admit an ordinary sized probe ; the surface of 



THE EXTERNAL MEATUS. 99 

the dermis was of a plum color : the watch was not heard, except 
when pressed on the ear. 

Treatment, — Leeches were ordered to be applied to the orifice of 
each meatus, and to be followed by the use of a solution of nitrate 
of silver (Sss @ 3j). I did not hear the result. 

Ccise IV. Chronic inflammation of the dermoid meatiLS ; accumU' 
lotion of epidermis. — The Eev. G. T., aged 55, consulted me in July, 
1850, on account of pain in the left ear, with accompanying deafness. 

History. — During several months has had a tenderness in the left 
ear, with a sensation of fulness, and a diminution of the hearing 
power ; latterly these symptoms have increased. On exarrunatiouj 
the surface of the outer half of the meatus was observed to be red, 
and somewhat tumefied, and the inner half was completely full of 
epidermis. Hearing distance with the watch, two inches. 

Treatment. — The collection of epidermis was removed by the 
syringe and warm water. This operation, howev^, required the 
greatest care, on account of the extreme tenderness of the surface 
of the meatus ; even the ordinary stream of water from the syringe 
being productive of great pain. After the removal of the collection, 
the hearing power was greatly improved. The surface of the dermis 
being red, a weak solution of nitrate of silver was applied to the sur- 
face of the meatus twice a week, which effected further improve- 
ments ; but the epidermis again collected. After its removal, mild 
astringents were used, and the ear was syringed frequently with 
warm water, which diminished the inflammation, but the epidermis 
still continues to collect, and requires removal by the syringe every 
two or three months. The moist atmosphere in which this patient 
lives is probably a cause of the unyielding character of the affection. 

(J.) Chronic catarrhal inflammation of the dermoid 

MEATUS. 

This disease has been frequently classed among the cases of 
otorrhcea. As its name implies, it consists of chronic inflammation 
of the dermoid meatus, with accompanying discharge. In many 
instances, the disease is confined to the meatus; but in others, it 
advances to the dermoid layer of the membrana tympani. It most 
commonly occurs in children ; though by no means rare in adults. 
In childhood, it is usually accompanied by a tendency to glandular 
enlargements or some other sign of constitutional debility. In the 
adult, it is also too often symptomatic of a depressed state of health. 
The exciting cause may be an attack of acute inflammation of the 
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dermis, an injury, the use of stimulating applications, or attacks of 
measles, scarlatina, or catarrh. Often this affection has no assign- 
able cause, and appears with a slight itching in the ear; some- 
times, indeed, the appearance of discharge is the first indication of 
diseased action. In the early stages, there is usually but little 
diminution of the power of hearing, even when the inflammation 
and hypertrophy extend to the dermoid layer of the membrana 
tympani. When the disease has remained for some time, the mu- 
cous membrane of the tympanum is apt to participate, and deaf- 
ness to result. It must, however, be borne in mind, that catarrh 
of the dermoid meatus, and of the dermoid layer of the membrana 
tympani, are frequently symptomatic of irritation within the tym- 
panic cavity, and that these exterior symptoms cease as soon as 
the internal irritation is overcome. In these cases of sympathetic 
catarrh of the dermoid meatus, there is usually a history of pre- 
vious irritation in the tympanum, and much dulness of hearing 
commonly precedes the appearance of the discharge. After this 
affection has persisted some time, there is often a great degree of 
irritation in the meatus ; sometimes there is pain, and now and then 
a discharge of blood. The latter symptom, however, is more com- 
mon where a polypus is present. 

On examination of cases of catarrh of the dermoid meatus, the 
dermis is generally found thicker than natural ; sometimes so much 
so as nearly to close the tube. While in some cases the surface 
(denuded of epidermis) is red, in others it is blanched. The dis- 
charge has usually a very offensive odor ; and its hue varies from 
milky white to dark slate color. The peculiarity of this discharge 
is, that whatever may be its quantity, color, or consistence, there 
are no masses of mucus floating in it : but it mixes freely with 
water, producing a general opacity. In cases, however, in which 
a polypus coexists with this form of inflammation, the discharge 
contains flocculent mucus, as also in cases of ulceration of the 
fibrous laminae of the membrana tympani : sometimes there is also 
discharge of blood. When chronic catarrhal inflammation extends 
to the dermoid layer of the membrana tympani, the structure of 
this membrane, like that of the dermoid meatus, becomes hyper- 
trophied, and often much congested ; the membrane itself loses both 
its natural color and form ; its outer surface is flattened ; while the 
processus longus, and frequently the processus brevis, are com- 
pletely concealed by it. 
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The treatment of chronic catarrh of the dermoid meatus consists 
in the efficient and frequent use of the syringe and warm water, to 
thoroughly remove the discharge, and cleanse the tube. Should 
there be symptoms of pain or irritation, one or two leeches should be 
applied to the margin of the orifice of the meatus, and be followed 
by the use of warm fomentations, steam-baths, or poultices. On the 
disappearance of the irritation, weak astringent injections may be 
used, and slight counter-irritation be kept up over the mastoid pro- 
cess. These measures, coupled with the administration of tonic 
medicines, and attention to the general health, will frequently put 
a stop to the affection. In more obstinate eases, it is requisite to 
keep up a discharge over the mastoid process by means of vesication 
or croton oil liniment ; a solution of nitrate of silver (10 to 40 grains 
to the ounce) should also be applied to the surface of the meatus 
every third day. Some cases, in spite of all remedies, are but 
slightly ameliorated, after two or three months^ treatment ; it is, 
notwithstanding, of great importance that the treatment be perse- 
vered in to prevent the supervention of caries of the bones, ulcera- 
tion of the membrana tympani, and the development of polypys. 

Case V. Chronic catarrhal inflammation of the dermoid meatus 
during teething. — J. A., aged nine months, pale, and weakly, was 
admitted under my care at St. Mary's Hospital, in November, 1854, 
on account of an offensive discharge from the left ear. 

History, — The mother stated, that about two months previously, 
when the child was irritable and restless from teething, a discharge 
took place from the left ear. Small at first, the quantity had gra- 
dually increased and become very offensive. 

On examination^ the left external meatus was seen to be full of a 
white milky discharge, that, when the ear was syringed, mixed with 
the water, which became opaque and milky, and masses of epidermis 
floated; but there was no appearance of mucus. After the dis- 
charge had been removed, the calibre of the tube was observed to be 
diminished one-half by the swelling of the dermis, whose inner sur- 
face was denuded of epidermis and somewhat redder than natural; 
the dermoid layer of the membrana tympani was flat and white. 

Treatment, — Daily exercise in the open air was ordered, and cod- 
liver oil administered. The surface of the body was to be sponged 
daily with tepid water, and the ear to be syringed out with warm 
water twice daily, and a solution of chloride of zinc (one grain to an 
ounce of water) to be applied on cotton to the tube of the ear during 
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the night. The health of the child soon greatly improved, the quan- 
tity of discharge diminished, and, in six weeks, entirely ceased. 

Case VI. Catarrh of the dermis in both ears of a child, causing 
dulness of hearing. — Master E. M., aged three years and a half, 
was brought to me on April 6, 1855, on account of a discharge from 
the ear, with dulness of hearing. He was pale and thin, his gene- 
ral health not good, and he was subject to enlargements of the cer- 
vical glands. 

History, — About two years previously, without assignable cause, 
a discharge suddenly flowed from the right ear, and after another 
month the left ear was similarly aflfected ; the discharge being abun- 
dant and the- odor very oflFensive. After continuing for three or 
four months, the discharge disappeared from both ears ; but about 
a month before consulting me, it had reappeared with the same 
symptoms as at first. 

On exa?nination, each meatus was found full of milky discharge, 
and red on the surface ; the substance of the dermis swollen. The 
dermoid layer of the membrana tympani was red and thick. The 
hearing power was so diminished that he required to be loudly 
spoken to at the distance of two yards. The watch was unheard 
except when in contact with the right ear, or when pressed upon 
the left. It was evident that inflammation had extended to the 
tympanic cavity as well as to the membrana tympani. 

Treatment, — Both ears to be washed out with tepid water thrice 
daily, and afterwards to be syringed with a solution of acetate of 
zinc (five grains to the ounce); a portion of vesicating paper to be 
applied over each mastoid process every second night, and two tea- 
spoonfuls of steel wine to be given twice daily. This treatment in 
two months produced considerable benefit, the quantity of discharge 
diminished, and the power of hearing improved. This improvement, 
however, did not continue, and at the end of the year I saw him 
much in the same state as when first brought to me. I then found 
that the syringing had been very imperfect, a large quantity of dis- 
charge being left in the ears after the operation. Strict attention 
to this point was enjoined ; a solution of nitrate of silver (gr. x @ 
Sj) was applied to the surface of the dermis by means of a camel's 
hair pencil, night and morning ; the vesicating paper was again used, 
and cod-liver oil prescribed. This treatment having been pursued 
for three months, the discharge had ceased, although the power of 
hearing was not wholly restored. 
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Case Vn. Chronic catarrhal inflammation of the dermis: great 
irritation. — Mrs. A., aged 30, consulted me in August, 1856. She 
was in tolerable health. 

History, — Two years previously she experienced at times great 
irritation and pain in the tube of each ear, followed by discharge ; 
thinks the affection was caused by residence in a damp house ; it 
was aggravated by exposure to cold air. Since the above period 
has had several similar attacks, and the ears are never quite free 
from itching and discharge. The power of hearing has not been 
diminished. 

On eocaminationj the surface of the dermis in both ears was found 
denuded of epidermis, red, slightly tumefied, and covered by a mu- 
cous discharge. Each membrana tympani was healthy. The hear- 
ing was natural. 

Treatm,ent, — As there was evidently much congestion, two leeches 
were applied to the margin of the orifice of each meatus, and both 
ears syringed with warm water twice daily. In the course of a week, 
the congestion having much diminished, a solution of nitrate of silver 
(gr. vj @ oj) was applied to the surface of each meatus by means 
of a camel's hair brush, twice daily. Under this treatment, and the 
occasional use of the syringe with warm water, the irritation sub- 
sided and the discharge disappeared. The affection, however, was 
slightly reproduced by a continuance of damp weather, or a reduc- 
tion of the stete of health ; but speedily subsided under treatment. 

Case VIII. Chronic catarrh of the meatus externus after scarlet 
fever, accompanied by pains in the head. — E. D., aged 7, was admitted 
under my care at St. George's and St. James's Dispensary on the 
24th February, 1845. At three years old, he had an attack of 
scarlet feVfer, followed by ear-ache and discharge from each ear ; 
after every attack of pain, discharge appeared. At present, and 
for the last two years, has complained of pain at the back of the 
head. On examination, the membranous meatus of each ear was 
found red, thicker than natural, and pouring out a milky secretion. 
Each membrana tympani was opaque, and its dermoid layer thick 
and vascular. The treatment consisted in the frequent use of the 
syringe and warm water, the application of a leech now and then to 
the margin of the orifice of the meatus, and tonic medicines. At 
the end of ten weeks under this plan the hearing greatly improved, 
and the symptoms of pain in the head disappeared. 



104 THE DISEASES OF THE EAR. 

(c.) Chronic catarrhal inflammation of the dermoid mea- 
tus EXTENDING TO THE BRAIN. 

It is not common for chronic catarrhal inflammation to extend 
to the bone and the brain ; at least I have met with but one well- 
marked case, in which death was the result. 

Case IX. Catarrhal inflammation of the dermoid layer of the 
external meatus, with caries of the posterior ivall; disease extending 
to the lateral sinus and cerebellum, — Harriet Baker, aged three 
years and a half, was admitted under my care at the St. George's 
and St. James's Dispensary, on the 6th December, 1848. Her 
mother stated that the child had always been sickly ; and at five 
months old a thick creamy discharge had been seen to ooze from 
the left ear, which, though not abundant, was very offensive. The 
child had not till recently complained of pain, but now and then 
asked to have the ear picked, because of its itching. Three weeks 
ago the discharge ceased, violent pain ensued in the ear, with a 
swelling over the region of the mastoid and squamous processes, 
which caused the ear to project from the side of the head : great 
restlessness and delirium followed, and she was const-antly throwing 
herself about. 

On examination, the surface of the dermis was red and denuded 
of epidermis; it was smooth but not ulcerated, and much thicker 
than natural, so that the cavity of the meatus was only one-third 
of its proper calibre. The membrana tympani was absent. The 
abscess behind the ear had opened ; and about a wine-glassful of 
pus, of a most offensive odor, having been discharged, the surface 
of the squamous and mastoid processes was felt to be rough and 
carious. Linseed-meal poultices were applied. 

Dec. 9th. — The discharge continues very copious ; thd pain and 
tumefaction have extended to the temporo-maxillary articulation, 
so that the jaw can be opened but a very little way. 

14th. — The discharge, lately so abundant, has now ceased, while 
the pain and restlessness have greatly increased ; the hands have 
been kept applied to the head. 

The head symptoms continued to increase till the 29th, when the 
patient died in a state of great emaciation. 

Post-mortem inspection, — On removing the calvaria, the dura 
mater appeared healthy, as well as the arachnoid and pia mater. 
The lateral ventricles contained about half an ounce of perfeotly 
clear serum. Upon the removal of the cerebrum there was no ap- 
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pearance of^ disease : the dura mater and arachnoid covering the 
upper part of the left petrous bone were quite beakhy. When the 
ta itorium waa removed, the left hemisphere of the cerebellum waa 
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observed to be much softer than natural, and the portion in contact 
with the posterior surface of the pars petrosa was dark in color and 
very soft. Upon gently drawing it backwards, it was found to be 
applied against two orifices in the posterior part of the lateral sinus, 
and to be separated from the cavity of the sinus by tiie thickened 
arachnoid and pia mater. A considerable vessel in the pia mater, 
opposite the orifice, waa distended by a firm and dark coagulum, 
half an inch in length. The anterior membranous wall of the 
lateral sinus was absent ; the hone forming the sulcus lateralis in 
the mastoid process was carious, and the sinus full of a dark -colored 
coagulum and purulent matter ; pus was also found In the jugular 
veins. 

The car. — The dermis lining the whole of the external meatus 
was soft, tumefied, and dark-colored, and its surface was devoid of 
epidermis ; beneath it, posteriorly, was purulent matter, which sepa- 
rated it from the carious bones. Themembranatympani waa absent; 
but there was no more appearance of disease in the tympanic cavity 
lliaa might have been produced by the afieotion of the meatus. The 
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bone was carious anteriorly as far as tbe root of tbe zygomatic pro- 
cess and the fossa for the articulation of the lower jaw ; superiorly 
and posteriorly, tbe caries extended for the distance of (to inch and 




a quarter, nearly to the margin of the parietal bone ; but in some 
parts the external table only was affected, while in others it ex- 
tended to the diploe and thence to the internal table. On holding 
the bone up to the light, small orifices were seen through it ; so that 
its external surface, or that part which was covered by the mem*] 
branous meatus, was directly continuous with the lateral sinus. ] 

The progress of tbe disease in this case from without inwards, is 
very remarkable; for there is no evidence to prove that tbe disease 
originated elsewhere than in the meatus ; and it is apparent, from 
the direct communication by bloodvessels between the membranous 
meatus and tbe bone forming the lateral sinus, that disease could 
easily be transferred from tbe inflamed meatus to the bone beneath. 
Careful consideration of tbe subject has, however, induced me to 
believe that tbe progress of disease from the meatus, inwards, to the 
internal sinus and cerebellum, is of rare occurrence ; and to think 
that tbe majority of the cases of this kind recorded as having 
occurred to previous inquirers, were really instances of di: 
advancing from tbe tympanic cavity or mastoid cells outwards, 
the meatus, in which process the cerebellum and lateral sinus wera 
implicated. 

Treatment, — I have already stated it to be my opinion, founded 
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on a consideration of some of the cases already adduced, that when 
a disease of the brain originates in a chronic affection of the ear, 
the cause of its prolongation to the brain may be traced to the want 
of a free egress for the matter. 

The modes in which this matter may be confined are various. In 
the case of the external meatus, the tumefied walls, together with its 
peculiar valvular disposition as seen in infants, create a sufficient 
barrier to the free egress of the secretion. In the tympanic cavity, 
the matter is usually retained by the membrana tympani, which 
either wholly or partially prevents its escape ; sometimes, however, 
the hypertrophy of the mucous membrane is itself sufficient to shut 
up the secretion in parts internal to it ; and occasionally even the 
thick accumulated matter itself may prove a bar to the egress of 
that which is beyond it. In the case of the mastoid cells, it appears 
that the matter may be retained by the peculiar position of their 
horizontal portion, the floor of which is often below that of the 
orifice into the tympanum ; or it may occupy the vertical portion of 
the cells, which is quite below the part leading into the tympanum. 
The rules to be laid down in the treatment of chronic catarrh of the 
dermoid meatus, the mucous membrane of the tympanum, and the 
mastoid cells, are as follow : — 

1. By attention to the general health to attempt to diminish the 
catarrh. 

2. To secure, if possible, a free exit for the secreted matter. 

8. By keeping up an external discharge, to cause that within the 
ear to be absorbed ; and thus to arrest further secretion, and allay 
the diseased action. 

General Treatment. — As far as general measures go, the same 
observations will apply to the diseases of each of the different parts 
of the ear. As it seems probable that the usual predisposing cause 
of these diseases is a scrofulous diathesis, every means should be 
taken to invigorate the health. Abundant exercise in the open air, 
especially in the country or by the sea-side, simple, nutritious, but 
not stimulating diet, and mild tonic medicine, are to be specially 
recommended. Great care should be taken that the patient sleeps 
in a well- ventilated room, in a bed without curtains, the head being 
kept high and cool, and above the bed-clothes. Everything which 
is liable to excite must be sedulously avoided ; and rough play, in 
which the head is apt to receive a blow, must not be allowed. From 
whatever source the discharge comes, it is desirable, when practi* 
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cable, that the membrane whence it issues should be washed fre- 
quently with tepid water ; hence the use of the syringe is of great 
importance.' When there is congestion, the application of one or 
two leeches is desirable, and sometimes gentle counter-irritation 
should be resorted to. This may be effected by a liniment to be 
rubbed over or around the ears and down the spine. Gentle astrin- 
gents may also be used. Whatever may be the source of the dis- 
charge, as a general rule, its continuance for some months after the 
exciting cause is symptomatic of a scrofulous or otherwise unhealthy 
diathesis ; and, in spite of every effort, the hypertrophied membrane 
is but very slowly affected, and consequently the discharge is gene- 
rally of long duration. It is important, however, that the medical 
man, knowing the exact nature of the disease, and its peculiarly 
chronic character, should inform the parents or friends of the patient 
that any attempt to stop the discharge by powerful astringents, or 
otherwise than by gentle means, may be attended with serious con- 
sequences, as the production of acute inflammation. Here, perhaps, 
I may be excused a few words on a subject so frequently adverted 
to as the danger of stopping a discharge from the ear. The sup- 
posed danger of an arrest of the discharge by local applications 
seems to have originated in the knowledge of the fact, that one of 
the most common symptoms in the early stages of acute inflamma- 
tion of the ear, following upon a chronic disease, is the cessation of 
the discharge which previously, and often for many years, had been 
constant. There can be no doubt that in these cases the cessation 
of the discharge is one of the effects, and not one of the causes of 
the inflammation ; for other symptoms of inflammatory action may 
usually be observed before the discharge disappears. In cases 
where strong astringents have been employed in order to arrest a 
discharge from the ear, the symptoms that follow are not dependent 
upon the cessation of the discharge (for, indeed, the discharge does 
not always diminish), but upon the inflammation caused by the 
irritant. 
To sum up what has been said respecting the general treatment, 

' Many of the syringes in common nse are very inefficient, as they do not send the water 
into the ear with sufficient force to remove the discharge. The best and moat simple for 
patients to use, is the fear ounce Tulcanized India rubber bottle, made by Bell A Co. The 
metal noizle should be made so as to allow of being easily removed. When the syringe is 
to be filled, the nossle should be taken out, and the fluid to be injected should be poured 
into the bottle, or it may be allowed to fill itself, the air having been previously expelled 
by pressing the sides together. 
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where there is simple chronic catarrh from the dermoid meatus, 
membrana tympani, or the tympanic mucous membrane, with free 
egress for the matter: when there are symptoms of congestion, 
apply one or two leeches near the part aftected ; syringe the ear 
frequently with an abundant supply of warm water; use mild 
astringent lotions, and endeavor to improve the health by every 
means possible to the patient. In face of all these measures, the 
medical man may expect to see the disease make very slow pro- 
gress towards amelioration ; but he must be content that its advance 
inwards towards the bone and the brain is averted. 

In cases of catarrh of the dermoid meatus there is very frequently 
some source of irritation of the tympanic mucous membrane, of 
which the catarrh of the meatus is but a symptom. Thus it is not 
uncommon to find obstruction of the Eustachian tube, even at the 
faucial orifice, attended by catarrhal inflammation, and even by 
polypus in the meatus ; both of which secondary affections wholly 
disappear when the primary disease is removed. Cases of simple 
catarrh of the dermoid meatus do, however, occasionally occur: and 
one which terminated fatally has already been cited. As a general 
rule they may be distinguished from the secondary cases by the 
absence of all appearance of disease in the tympanic cavity ; by the 
power of hearing being but slightly affected, and by the healthy 
state of the membrana tympani, except an occasional increased 
vascularity of its dermoid layer. Primary catarrh from the dermoid 
layer usually occurs in children suffering from debility ; when the 
dermis, instead of secreting its epidermis, pours forth a watery fluid 
composed of serum, in which float epidermoid cells in different stages 
of development. This discharge has often an extremely offensive 
odor, dependent generalljr, not upon the presence of dead bone, but 
upon a deranged action of the ceruminous glands. The discharge 
from the meatus, in cases of chronic catarrh, difiers from that which 
attends the same affection in the tympanum in the way already 
pointed out; and it usually subsides under the use of a syringe and 
tepid water, tonic medicine, and the ordinary plans for strengthen- 
ing the constitution of the patient. When 'the health is much 
deranged, it may take some months to effect a cure ; but during 
the whole of this period daily syringing must be practised. 

(d.) Ulceration of the dermoid meatus. 

Cases of catarrh of the dermoid meatus, if neglected, may advance 
to ulceration ; the bone may become diseased, and a small osseous 
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lamina may eventually be discliarged ; but ulceration of the soft 
meatus usually arises from the pressure of dead bone from the 
mastoid cells making its way through the orifice of the meatus. 

Besides the ulceration of the dermis, alluded to above, as resulting 
from disease of the bone, a second kind of ulceration, viz., having a 
syphilitic character, is also met with. Its local treatment does not 
diflfer from that pursued in other ulcerations of the dermoid struc- 
ture. 



CHAPTER VI. 

THE EXTERNAL MEATUS {continued). 

POLYPI. 

CAUSES OF POLYPUS SYMPTOMS— THRBB SPECIES OF POLYPUS : 1. THE CELLULAR RASP- 
BERRY POLYPUS — STRUCTURE — TRBATMBHT WITH POTASSA CUM CALCE — CASES — 
TREATMBKT BY" REMOVAL WITH THE LEYER-RINO FORCEPS — CASES. 2. THE FIBRO- 
GELATINOUS POLYPUS — STRUCTURE — TREATMEHT — CASES. 3. THE GLOBULAR CEL- 
LULAR POLYPUS — STRUCTURE— TREATMEHT — CASES. 

Polypi. — Polypoid growths are not unfrequently met with in 
the meatus, and, as already itated, are generally the result of long- 
continued irritation of its dermoid layer ; sometimes, however, they 
arise from chronic inflammation of the mucous membrane of the 
tympanum, or from obstruction of the Eustachian tube. As a rule, 
polypi are attached to the surface of the dermoid layer of the me- 
atus, although I have met with cases in which they sprang from 
the outer surface of the membrana tympani, and in one dissection I 
found what appeared to be a polypus growing from the inner sur- 
face of the latter. The existence of a polypus* is always attended 
with a discharge of matter; arising usually from two sources — 
the dermoid layer of the meatus, and the surface of the polypus 
itself. In some cases there is a flow of blood, and generally a 
very offensive odor. A polypus, when small, usually causes little 
inconvenience, nor is its presence commonly detected, except by 
careful inspection ; — when it grows large, however, a sensation ot 
fulness is felt in the ear, and not unfrequently there is a sense of 
heaviness, giddiness, and confusion in the head. These latter symp- 
toms are greatly increased when the polypus projects beyond the 
meatoSi and happens to be pressed upon. Such pressure I have 
known to produce complete insensibility. Sometimes there is also 
a shooting pain extending from the ear to the temple. These 
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symptoms of cerebral irritation frequently cause great alarm to tbe 
patient and his friends, and appear to be the result of pressure of 
the polypus on the outer surface of the membrana tympani, and chain 
of ossicles, which causes a movement inwards, towards the cavity of 
the vestibule, of the inner extremity of the chain producing con- 
tinuous tension of the fluid of the vestibule. This is clearly shown 
by careful inspection of a specimen prepared by me for the purpose, 
by which it is manifest, that although there are two articulations 
between the long process of the malleus and the base of the stapes, 
yet the slightest movement inwards of the processus longus mallei 
causes the base of the stapes to be pressed inwards towards the 
cavity of the vestibule : and, as has been already stated, pressure 
on the contents of the vestibule appears to produce results very 
similar to those of pressure on the brain. According to my own 
observation, the former gives rise to — first, a sensation of noises ; 
secondly, confusion of ideas; thirdly, giddiness and insensibility. 

In all cases of discharge from the meatus, the first step is by the 
syringe to cleanse the tube. This done, there is no difficulty in 
determining whether a polypus be present, even though it should 
be situated close to the membrana tympani. 

Polypi of the external meatus may be divided into three classes. 

1. The one of most frequent occurrence, and which may be 
called the raspberry cellular polypus. 

2. That which has been termed the fibro-gelatinous polypus. 

3. The globular cellular polypus. 

Each of these classes, and its treatment, will now be separately 
described. 

1. The Raspberby Cellulab Polypus. 

I have given this name to the polypus most frequently met with, 
which consists of numerous round beads, very similar in appearance 

Fig. 27. 
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Raspberry Cellular Polypus. 

to the free surface of the raspberry. These beads are attached by 
small filaments to a central stem, which forms the root. Frequently 
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it is covered by ciliated epttfaelium, and when examined micro- 
scopically, its interior is fonad to be composed of small rounded 
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cells. So soft is it usnally, that upon being seized by the ordinary 
dressing forceps, it breaks up, and bleeds freely. This kind of 
polypus varies much in size ; being sometimes not larger than a 
grain or two of mustard seed, and at others so large as to fill the 
whole of the meatus, and project from the orifice. It is attached to 
TBrious parts of the meatus, but generally to the inner half of the 
tube, and frequently close to the membrana tympani. When small, 
its color is UBually deep red; but as it grows, it becomes paler, and 
the rounded masses considerably increase in size. The formation 
of these polypi is often attended with considerable pain, and by a 
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discharge of blood; but it is not uncommon for them to remain un- 
distarbed finr several years, during the whole of the time throwiu:^ 
off a most offensive secretion, and yet not producing symptoms suffi- 
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ciently urgent to induce the patient to apply for relief; while in 
other cases, again, the head symptoms are so distressing as to cause 
serious alarm. 

The treatment usually adopted consists either in applying astrin- 
gent lotions and drops, or in endeavoring to remove the mass by 
instrumental means. As to astringent applications, there can be no 
doubt that they are usually ineffectual in preventing the growth of 
the polypus, in diminishing its vascularity, or in abating the quan- 
tity of secretion. The same remark applies to the use of nitrate of 
silver; for even under the influence of a strong solution of this 
substance, or of the solid nitrate of silver itself, I have seen the 
cellular polypus not only retain its vascularity, but rapidly increase 
in size. The two plans adopted by me for the removal of this 
kind of polypus, are the application of the potassa cum calce, and 
the use of the lever-ring forceps. 

1st. 0/ the use of the potassa cum cake. — In the early part of 
1852, a series of papers were published by me in the Medical limes 
and Gazette, advocating the use of the potassa cum calce; but since 
then I have suggested the use of the lever-ring forceps, the employ- 
ment of which is so satisfactory that now I seldom resort to the 
former method. As, however, few medical men are likely to pos- 
sess that instrument, and as the use of the potassa cum calce ap- 
pears to be the next best plan for the removal of this excrescence, 
it is as well to give the result of my experience in that respect. In 
the first place, it is of consequence that the substance used should 
be made into very thin sticks. Those supplied to me by Mr. Squire, 
in the form recommended by Dr. H. Bennet, answer the purpose 
extremely well so long as they retain their size and form; but as 
this substance deliquesces very rapidly, the greatest care should be 
taken to exclude it from the air. For use at St. Mary's Hospital, 
the potassa cum calce has been manufactured by Bailey of Wolver- 
hampton, and recast into smaller sticks by Hopkins & Williams, of 
New Cavendish Street. This material contains a small quantity of 
iron, which makes it firmer and less deliquescent than that made 
in the usual way. The latter preparation, as not requiring so much 
care, may perhaps suit those better who are not often required to 
apply the remedy ; though that which is free from iron is decidedly 
the most efficacious. 

In applying the potassa cum calce, the first step is to syringe out 
the ear with warm water, and the next to dry it with cottonwool. 
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The patient should then be placed before a strong light, so that the 
surgeon, having a distinct view of the polypus, may take a stick of 
the caustic in the right hand, while he holds the ear back with the 
left ; but the greatest care must be taken not to touch the surface 
of the meatus, which is so extremely sensitive that the pain produced 
by the action of an escharotic upon it is most acute. For the pur- 
pose of shielding the meatus, an oval glass tube may be used ; it is 
to be passed down the meatus as far as the polypus, when, by 
gentle pressure, a portion of the excrescence may be made to enter 
the distal end of the tube. The polypus, unlike the meatus, has but 
little sensibility, and the potassa is to be pressed gently against it, 
the immediate effect of which is to decompose the whole of the sub- 
stance to which it extends. If a pair of rectangular forceps be em- 
ployed, neither the hand of the surgeon, nor the instrument he em- 
ploys, will prevent the operator from seeing the polypus while he is 
making the application, and he can be sure that he touches the whole 
of the free surface. If this operation be carefully effected, the 
patient scarcely complains of pain ; but if any portion of the escha- 
rotic happens to reach the surface of the tube, the acute pain it 
causes can be immediately arrested by syringing the ear with warm 
water, which should always be at hand. Supposing the potassa to 
have been thoroughly applied, the color of the polypus at once 
changes from a bright red to a livid hue. After the operation, the 
patient should sit still for three or four minutes ; and if the glass 
tube has been employed, it should be allowed to remain fixed as 
daring the operation. Upon inspecting the polypus after three or 
four minutes, it will be found to be broken up, and blood to be ooz- 
ing from it ; while instead of its former rounded head, it presents 
an uneven pulpy mass. The meatus should next be syringed out 
with tepid water, when blood mixed with the debris of the polypus 
in a filamentous form comes away. The surface of the polypus still 
retains its dark color, and, during several hours, a process of slow 
dissolution takes place in all that part which the escharotic has 
reached. If the cotton- wool has rendered the polypus quite dry, it 
is desirable to moisten the potassa very slightly. As a general 
rule, the potassa may be again applied the following day ; a^ the 
process, already described, repeated, until the whole mass is de- 
stroyed. 

Case I. Vascular polypi near the memhrana tympani; singing in 
the ear; poiver of hearing diminished; treated with potassa cum 
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cake ; cure. — Mr. W. L., aged 40, was sent to me on the 20th July, 
1850, by Mr. Cock, of Guy's Hospital. He was a large, strong 
man and in good health. He stated that five or six months ago he 
found that he was dull of hearing in the left ear ; this dulness was 
removed by the use of the syringe, which brought away a large 
quantity of cerumen. He remained without cause of complaint 
until three months ago, when the symptom returned in the left ear. 
He was again in some measure relieved by syringing ; but this ope- 
ration was followed by a discharge of very offensive character, at- 
tended by a sensation of singing in the ear. He has at times com- 
plained of slight pain in the ear. On examination, the meatus was 
found to be full of matter, which, after being removed, was seen to 
consist of adhesive mucus mixed with epidermoid cells ; the latter 
giving a milky aspect to the matter. The former presented nume- 
rous small flocculi, or rather little particles like cotton thread, from 
a line and a half to three lines in length. On re-examination of the 
meatus, after this mucous fluid had been withdrawn, a red-colored 
polypus was seen, situated deep in the meatus, of which it apparently 
occupied the inner fourth, entirely obstructing the view of the mem- 
brana tympani. The power of hearing was much diminished, a 
watch not being heard except when pressed upon the outer ear. 
From the treatment of similar cases, I thought it undesirable to 
attempt a removal of this mass by instruments, not only on account 
of the soft nature of the polypus and its extreme sensitiveness, but 
also from the uncertainty as to the part to which the roots of the 
polypus were attached ; I felt also that if it were fixed to the mem- 
brana tympani, the use of any force might be injurious to that organ. 
Having since ascertained by dissections* that the dermoid layer of 
the meatus is continuous with the dermoid lamina of the membrana 
tympani, it appears desirable on this account also not to use any force 
to a polypus attached to the vicinity of the membrana tympani, since 
a laceration of the meatus is likely to extend to the membrane. 

July 21st. — The potassa cum calce was applied to the surface of 
the polypus in the way previously described ; and in the course of 
a minute the whole of that part of the polypus which could be seen 
becaiye of a livid hue, and, when the ear was syringed with tepid 
water five minutes afterwards, numerous small particles of the poly- 
pus, softened and disintegrated, were brought away. The patient 

' See, by the Buthor, *' On the Straotore of the MembraD* Tympani in the Haman 
Ear/'— Phiios. Trans. Part I, 1851. 
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complained of but very slight pain, which entirely disappeared on 
using the syringe. 

29th. — The polypus is smaller and less red ; the discharge from 
the meatus very copious. The potassa cum calce was again applied 
with similar results. 

August 13th. — ^The polypus is observed to be much smaller. In- 
stead of the mass which, at the first examination, had an appearance 
like a raspberry, there was now only a rounded button, about a line 
and a half in diameter. The potassa cum calce repeated. 

Oct. 18th. — The discharge is much diminished ; its odor is less 
fetid ; polypus nearly gone ; and the power of hearing much im- 
proved. 

Nov. 13th. — Since the last visit, a lotion, composed of a drachm 
of tannin to eight ounces of water, has been used twice daily. The 
discharge has now nearly disappeared, and consists almost entirely 
of epidermoid cells. The only vestige of the polypus consists in the 
presence of two very small buttons, each the size of a small pin's 
head ; these are attached to the upper part of the membranous mea- 
tusy dose to the membrana tympani. 

29th. — ^The use of the injection has been continued ; there is now 
no vestige of the polypus ; the singing noise has ceased ; but the 
surfiEtce of the membrana tympani is dull. Hearing distance of the 
watch, six inches. 

The features of interest in this case appear to be : first, that al- 
though the escharotic was only applied at intervals of several weeks, 
the polypus did not increase in those intervals, but, on the contrary, 
gradually diminished ; secondly, with the destruction of the polypus 
the singing also entirely disappeared; thirdly, the return of the 
power of hearing to so great an extent. 

Case II. Discharge from the left ear during many years ; giddi- 
ness ; polypus; treated by potassa cum calce; cure. — The Rev. H. 
C, aged 40, consulted me on the 21st April, 1851. His constitu- 
tion was not robust, as he had spent some time in India. The his- 
tory of his case is, that the left ear has been deaf from childhood ; 
that since early life he has been troubled with a discharge of offen- 
sive matter from that ear ; and that lately he has complained of 
attacks of giddiness, especially upon suddenly rising from his chair. 
Upon examination, a red polypus was observed to fill the inner half 
of the meatus. The same treatment was adopted in this case as in 
the last, with the exception that, as the patient lived in the country. 
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he had the potassa cum calce applied two or three times in the space 
of nine or ten days, and then a larger interval elapsed before it 
was again used. The same result, however, ensued; and at the 
end of six months the polypus had disappeared, and the symptoms 
of giddiness wholly vanished. 

In another case, that of a patient aged 26, where the polypus filled 
the whole of the meatus, portions were removed by forceps and the 
remainder destroyed by potassa cum calce. The symptom of spe- 
cial interest in this case was the production of giddiness by pressure 
on the outers part of the polypus. 

In cases of polypus which coexist with catarrhal inflammation of 
the dermoid meatus, it is desirable to keep a slight counter-irritation, 
by vesicating paper, over the mastoid process, while the polypus is 
being treated by the potassa cum calce. In order to remove the 
unpleasant odor of the discharge, an injection, composed of one part 
of the solution of chloride of lime to twelve parts of water, may be 
used three or four times daily. 

2d. On the removal of the vascular polypus by the lever-ring forceps, 
— Every surgeon who has attempted to remove a polypus, especially 
when situated near to the membrana tympani, must have found him- 
self unsuccessful, if he has used the ordinary forceps. In the first 
place, it is almost impossible to lay hold of the growth, on account of 
the small size of the tube preventing him from separating the blades 
of the instrument ; and should a large meatus enable him to do this, 
the instrument blocks up so much of the tube that he cannot see 
whether he lays hold of the polypus or not. Should the surgeon 
even succeed in seizing the polypus, he will find that it breaks up 
and the roots are not touched. 

Various instruments have been invented, having for their object 
the removal of the small vascular polypi from the external auditory 
meatus. Of these, one of the best is the snare of Mr. Wilde, thus 
described at page 420 of that gentleman's work on " Aural Sur- 
gery :"— 

"It consists of a tine steel stem, five inches long, and bent in the 
centre, with a movable bar sliding on the square portion near the 
handle, which latter fits over the thumb. The upper extremity is 
perforated with holes running parallel with the stem, and loops at 
the angle serve the same purpose. A fine wire, fastened to the 
cross-bar, passes through these loops and holes ; it should be of such 
length, that when the cross-bar is drawn up tight to the handle, the 
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ligature is fully on the stretch. ... In using it, the cross-bar is 
pushed forward, and a noose made of the wire at the small extre- 




mity, of safficient aize to include the morbid growth, which it is tlieu 
made to surround, and towards the roots of which it is presged by 
means of the stem ; the cross-bar is then drawn up smartly to the 
handle, while the point of the stem is pressed downwards ; and it 
never fails of either cutting across, or of drawing with it whatever 
was included in the noose." 

The difficulty attendant upon the use of this instrument consists 
in getting the wire noose around the polypus, which frequently is of 
very small size; another disarl vantage is, that it oats off a portion 
of the growth, instead of withdrawing it entire. 

The instrument which I have been in the habit of using during 
several years at St. Mary's Hospital, as well as in private practice, 
with most satisfactory results, I have called the lever-ring forceps. 
In the interior of a tube is a delicate steel rod, the end of which is 
split into two portions, each having a small oval ring at its extre- 
mity, measuring four or five lines long, and from two to three broad. 
These rings (the inner surfaces of which are slightly serrated) are 
separated from each other when the lever is not pressed ; but as 
aooQ as it is pressed, the rings are brought into contact. The in- 
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Tbe Lever.ring Forcfpa, op«n. 

strnment is introduced into the meatus with the rings apart, which 
having been made to inclose the polypus, or a portion of it between 
them, the lever is pressed down, the polypus sei:sed, and instantly 
drawn out. 
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Case III. A cellular raspberry polypus in each ear removed by the 
lever-ring forceps; great improvement. — M. I., aged 20, in good 
health, but having a tendency to glandular enlargements, consulted 
me on March 7th, 1853. 

History, — When a child, suffered on several occasions from at- 
tacks of deafness, which lasted from ten days to three or four 
months, but by degrees disappeared. Between three and four 
years ago, the left ear began to discharge, and has continued to do 
so up to the present time. Within the last two months, the power 
of hearing in the left ear has so much decreased that he requires to 
be loudly spoken to close to it. A month ago, the right ear began 
to discharge, and is nearly as deaf as the left. 

On'examinationt the watch was heard by the left ear when pressed 
against it ; by the right when in contact. In each ear, near to the 
membrana tympani, was a large vascular polypus. When an at- 
tempt at a forcible expiration was made with closed nostrils, air 
passed freely out of the left meatus, but not through the right. 
The mucous membrane of the fauces was thick and red. 

Previous treatment. — Excision of the tonsils, and the introduction 
of cotton- wool into the bottom of the meatus. Neither operation 
was productive of benefit. 

Treatment. — The polypus, by means of the lever-ring forceps, was 
first removed from the right ear. The patient stood upright, and 
reclined the head. slightly towards the left shoulder. The gas lamp 
being held between the teeth, the patient's ear was drawn backwards 
by the left hand, so as to dilate and straighten the meatus as much 
as possible ; a large-sized speculum was next introduced ; and then, 
with the right hand, the lever-ring forceps was gradually pushed 
down to the polypus with the rings in contact. As soon as the rings 
reached the polypus they were allowed to separate, and when thus 
apart were made to surround the growth; when this was effected, 
the rings were brought into contact by pressing on the lever. The 
instrument was then withdrawn, bringing with it the polypus, and 
leaving the membrana tympani exposed. During the whole of the 
operation I was able to see what I was doing, the rod of the instru- 
ment being so small as to occupy only a trifling portion of the tube. 
On the following day the hearing of the patient was much improved, 
the watch being heard at a distance of two inches ; and the quantity 
of discharge had greatly diminished. The polypus in the left meatus 
was now attacked ; but as only small portions of it came away at a 
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time, three or four operations were required, which were followed 
by much improTement: A large aperture was detected in the mem- 




The Lsiar-ilug Foroepa holdinf ■ Poljpue. 



brana tjmpani, and by the aid of the artificial membrane, the 
bearing power waa still further improved. 

Ocue IV. ObatrtKlion of the Eustachian (uJe at thefattcial orifice; 
cellular polypus in the external meatus; removal; cure. — H. W., 
Esq., aged 19, pupil to an architect, consulted me on February 
19th, 1854, on acconot of deafness in both ears, and discharge 
&om the right 

Sistory. — From childhood has been subject to attacks of deaf- 
ness during a cold ; but they have disappeared afler a duration of 
three or four weeks. About two years ago he bad an attack of 
deafness, which was followed by discharge from the right ear; 
this has lately increased, while the bearing power has considerably 
diminished. At the present time he has to be spoken to in a loud 
voice within the distance of a yard. On examination, the watch 
waa heard only when in contact with the right ear. There was a 
large quantity of mucous discharge in the meatus, on removing 
which, a red polypus, with numerous projections from its surface, 
was seen to occupy the inner half of the tube. The Eustachian 
tube was impervious. Left ear — hearing distance sis inches ; mem- 
brans tympani opaque and partly calcareous ; the Eustachian tube 
impervious ; and the mucous membrane of the fauces red and thick. 

TVeatment. — On the 26th February, by means of the lever-ring 
forceps, I removed a polypus as large as a horse-bean, which was 
attached to the posterior surface of the meatus, close to the mem- 
brana tympani. On the 1st Maruh, the discharge hod nearly 
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vanished ; and the membrana tympani was seen to be entire, though 
calcareous at parts. The hearing was much improved ; the watch 
being heard at the distance of two inches. Tonic medicines were 
administered ; the surface of the body to be sponged with vinegar 
and water ; and an acid astringent gargle to be used thrice daily. 

March 8th. — Hears much better. Two days before, after gar- 
gling, a sudden crack was felt in the right ear, after which he heard 
most acutely. Does not hear quite so well to-day, but still hears 
general conversation. 

April 3d. — The left ear has also much improved : can now hear 
perfectly. 

March, 1855. — Have seen this patient recently, and he has re- 
mained quite well. 

Case V. Cellular poly pus ^ ca^ising deafness and serious cerebral 
symptoms ; removal; cure, — I. E., Esq., aged 21, was sent to me by 
Dr. ConoUy on the 10th February, 1855, on account of deafness in 
the left ear, accompanied by occasional giddiness. 

History. — Since six years of age has been subject to an offensive 
discharge from the left ear, with an occasional flow of blood : has 
not experienced pain, but has frequently had a sensation of fulness 
in the ear ; and when the ear has been pressed upon, there has 
been considerable giddiness. Eecently, symptoms of unnatural, 
mental excitement have been experienced. On examination, it was 
found that the watch could not be heard, though the crack of the 
nails was distinguishable. On looking into the ear, a polypus was 
seen within half an inch of the orifice of the meatus, deep red in 
color, and covered by a transparent discharge. Pressure at once 
produced a sensation of giddiness. 

Treatment. — The polypus being of a large size, and somewhat 
firm, it was resolved to attempt its removal by the ring forceps; a 
considerable portion of the mass was thus extracted, but the roots 
remained. Great relief at once followed the operation ; and ulti- 
mately the lever-ring forceps succeeded in removing the rest of 
the morbid growth. The membrana tympani was found to be 
entire ; the hearing was greatly improved, and the head-symptoms 
wholly disappeared. 
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2. The Fibro-Gelatinous Polypus. 

Next in frequency of occurrence to the vascular is the one termed 
the gelatinous polypus. This name has been given to it from the 
soft jelly-like appearance of its free portions, and from the similarity 
of its general aspect to the gelatinous nasal polypus. Careful and 
minute examination, aided by the microscope, does not, however, 
confirm the propriety of the designation, for, as will be seen pre- 
sently, the term "fibre- gelatinous polypus" would be the more ap- 
propriate appellation. 

Striicture of gelatinous polypus. — This morbid growth generally 
attains to a large size. There are in my museum specimens vary- 
ing from the size of the last joint of the thumb to that of a small 
bean. Sometimes this polypus has a single root and body, but more 
usually two or more bodies have a common base. The root, which 
is attached to the wall of the meatus, is generally not larger than a 
line or two lines in diameter. Examining the polypus as it ap- 
proaches the orifice of the meatus, near the root will be found at- 
tached numerous small rounded growths very like delicate granula- 
tions, which appear to be the rudimentary growths prevented from 
developing by the pressure exerted upon them by the walls of the 
meatus and the larger expanded part of the outer portions of the 
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Fibro-gelatinoas Polypus ; the pedicle is to the right, the two rounded masses 

projected tt om the orifice of the meatus. 

growth. Approaching the orifice of the meatus the polypus assumes 
a globular form, consisting of from one to as many as six or eight 
rounded heads. When these heads are numerous, they have pedicles, 
varying in length from a quarter to half an inch, and connecting 
them with the root. The surface of this polypus is srnooth, and is 
constituted of a layer of about a quarter of a line thick, which may 
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be separated from it by maceration, and which consists of cells bear- 
ing every resemblance to those of the epithelium covering the buccal 
mucous membrane. This epithelial layer is as thick and white as 
ordinary writing-paper ; and when detached and floating about> it 
retains the shape of the polypus of which it had formed the surface. 
The interior of the gelatinous polypus is composed of corpuscles and 
fibrous tissue, varying in proportion in different specimens ; but the 
fibrous tissue generally predominates. The corpuscles have a rounded 
form, but vary in size and shape. In a specimen which was a fair 
example of this kind of polypus as it comes under the notice of the 
surgeon (it being white and soft, and readily compressible by the 
thumb and finger), I found these cells varied in shape from a perfect 
round to an irregular oval, — and in size, from that of a blood-cor- 
puscle to a half or one-quarter of its dimensions, the greater number 
appearing certainly smaller than the blood-disk ; but they presented 
every variety of size between that disk and a fine granule ; and there 
was very little symmetry in form or size even between those which 
were nearest to each other. These cells are not generally in close 
contact, bat are separated by a delicate gelatinous substance, which 
is sometimes quite transparent and structureless, and occasionally so 
abundant as to form by far the largest portion of the mass. In parts 
where the polypus is resisting, these cells are separated by delicate 
wavy bands, having the appearance of fibres ; and to the surface of 
these fibres the cells are observed to adhere. In some parts these 
wavy gelatinous-looking fibres form almost the entire substance of 
the polypus, the rounded cells being scattered very sparingly ; in 
others these fibres are absent. The wavy fibres run in the long dia- 
meter of the polypus, possess considerable toughness, and although 
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Structure of the Fibro-gelatinous Polypoi. 

« 

easily separated from each other and isolated, they cannot be torn 
across without considerable force. In some instances these fibres 
are extremely firm, and the polypus is entirely oomposed of ihemi 
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SO as to become solid and very hard. When separated from each 
other, they wear the appearance of transparent lines, whose diameter 
varies from half to a quarter of that of the blood-disk. Interspersed 
through the substance of the polypus were many spindle-shaped 
crystals. Qn the application of acetic acid, the fibres became 
swollen, and assumed a confused gelatinous appearance, losing all 
their fibrous character ; the corpuscles were also converted into a 
similar mass, in which, however, a large number of granules were 
observable. The action of the acetic acid also brought into view 
a large addition to the number of fine spindle-shaped crystals pre- 
viously seen. The gelatinous polypus sometimes attains to so great 
a degree of hardness that it is with difl&culty cut through by a pair 
of scissors ; a condition which appears to be produced by the in- 
crease in quantity and solidity of the fibrous tissue, the diminution 
of the quantity of corpuscles, and the absence of the gelatinous 
matter between them. It has been already stated that the vascular 
polypus is composed of rounded cells ; which, however, differ very 
much from the cells of the gelatinous polypus, in being all of nearly 
the same size and shape, and larger than those previously described. 
The cells of this polypus do not appear to be separated by any 
substance, but they are agglomerated together and form the entire 
mass of the p6lypus. Its exterior also is smoother than that of the 
gelatinous kind, is always covered by its secretion, and is composed 
of a layer of epithelial cells which frequently terminate in ciliae, that 
often continue in active motion for a long time after the removal of 
the portion of polypus which they cover. 

TreatmerU of the gelatinous polypus, — The difference in the struc- 
ture of the three kinds of aural polypi naturally prepares the sur- 
geon for a difference in their treatment. This is undoubtedly neces- 
sary. The use of the potassa cum calce, which has proved so efl&ca- 
cious in the destruction of the vascular polypus, is of but little 
service in the treatment of the gelatinous, or, more properly speak- 
ing, the fibro-gelatinous polypus. The escharotic produces so trifling 
an effect upon fibrous tissue, that removal by extraction must always 
be resorted to. For this purpose, the best instrument is a pair of 
ring forceps, the ends of which should be reduced in size so as not 
to be larger than ft^m two to three lines in diameter. These for- 
ceps ahould be introduced into the meatus to the distance of half or 
tbree-qnarleTs of an inch, and the polypus seized as near as possible 
to its rooti; the forceps should then be used as a lever, the outer 
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part of the ear being the fulcrum, and the polypus turned out of the 
cavity. But little force is required; and, as a general rule, the 
diseased growth is extracted without difficulty in an entire state. 

Fig. 35. 




The Ring Forceps. 

In one case, that of the wife of a medical man, a large gelatinous 
polypus, which filled the greater part of the meatus, was removed 
by the frequent use of the syringe and warm water. The traction 
produced by the water in making its way outwards, seemed in the 
first place to diminish the supply of blood to the growth, which gra- 
dually darkened in color, and was ultimately expelled. On exam- 
ining the meatus after the removal of the polypus^ the surface to 
which it was attached is distinctly discernible, and, for a short time, 
there is a slight oozing of blood from it. In some cases, portions 
of the root of the polypus remain ; they do not, however, generally 
require any further treatment, but gradually wither and disappear. 
If, on the other hand, any of the small globular bodies remain at- 
tached to the root, they rapidly increase, and the diseased growth 
has again to be submitted to operation. The removal of the fibro- 
gelatinous polypus is generally productive of relief, not only to the 
unpleasant head symptoms caused by its pressure on the contents of 
the vestibule, but to the diminished power of hearing. The latter 
improvement does not, as might be supposed, take place at once; 
on the contrary, it is not unusual for there to be at first no increase 
of hearing power, though it gradually and very slowly improves. 
This may, perhaps, be accounted for by the circumstance, that the 
polypus has for a long period exerted considerable pressure upon 
the membrana tympani, or, where that structure no longer exists, 
upon the tympanic ossicles; which organs only slowly return to their 
natural state. 

Case VI. OelcUinous polypus in the left ear for seven years — in 
the right ear for one year ; noises in the right ear ; giddiness upon 
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pressure of the polypus. Cure by extraction^ followed by the appli- 
cation of alum and chloride of zinc, — Harriet Wenlock, aged 58, a 
washerwoman, strong, rather stout, and in good health, with the ex- 
ception of the symptoms produced by the polypus, consulted me in 
the beginning of April, 1850. She stated that seven years pre- 
viously, without any other symptoms, a discharge issued from the 
left ear, sv^hich has never disappeared ; and shortly after the appear- 
ance of the discharge, a rounded body was visible at the orifice of 
the ear. About a year ago, the right ear also began to discharge, 
and there soon appeared a swelling at the outer orifice. She com- 
plains of great noises in the right ear ; these vary much : sometimes 
they appear like a humming, at others like the tinkling of a bell, — 
then as if it were loudly ringing. When the surface of the tumor 
in the left ear is pressed upon, she feels giddy, and if it is continued 
loses her consciousness, and falls. At present, and for a long time, 
she has been so hard of hearing, that she requires to be loudly ad- 
dressed close to the head. On examination of the right ear, a 
round, pale-colored polypus, more than half an inch in diameter, 
was seen protruding from the orifice of the meatus, below which 
was another growth about half the size. At the external meatus of 
the left ear a rounded body was observable, of not more than a line 
in diameter, and not extending beyond the orifice. Not finding any 
symptoms which indicated an aflection of the bone, I thought it best 
at once to remove the polypi, and selected the right ear to begin 
upon. The diseased growth was removed with the greatest ease by 
the use of the ring dressing forceps in the manner before described ; 
the patient suflfered only a slight and momentary pain, and there 
was a very trifling oozing of blood. On examining it afi«r removal, 
the polypus was found to consist of the two rounded heads already 
noticed, each having a second mass, about half the size, continuous 
with it, and extending nearly as far as the root, which was very 
narrow, not being more than a line or a line and a half in diameter. 
The surface of the expanded part of this polypus was found to be 
covered with flat scabs, like those of epidermis ; but nearer to the 
root, elongated cells, armed with cilisB, were also distinguishable. 
The rounded parts, which were exposed to the air, were smoother 
and whiter than those which were concealed ; the latter presenting 
a somewhat rugous surface. On April 22, a fortnight after, exa- 
mination showed the quantity of the discharge to be greater than 
usual, and a rounded growth was perceived near to the membrana 
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tympani, as if the roots of the polypus still remained ; to this sub- 
stance a solution composed of half a drachm of alum to two ounces 
of water was directed to be applied thrice daily. The polypus was 
removed from the left ear, and found to consist of a pedicle, a body, 
and three rounded heads, two of which had been visible at the 
orifice of the meatus during life. 

April 20. — The power of hearing is improved. Has h^d slight 
pain in each ear, also some giddiness. The discharge, though less 
abundant, is still of an oflfensive odor. In the right ear the rem- 
nant of the polypus is seen attached to the upper part of the meatus 
near to the membrana tympani : in the posterior part of the latter 
an orifice was observed. In the left ear the roots of the polypus 
appeared to fill as much as one-half of the meatus. The drops of 
the solution of alum to be continued. 

May 6. — Right ear. — The discharge has ceased, the hearing has 
improved, and is much better after blowing the nose. The poly- 
pus has entirely disappeared, and the mucous membrane of the tym- 
panum, which is thick and red, is seen through the orifice of the 
membrana tympani. 

Left ear, — The roots of the polypus are much in the same state. 

May 13. — The roots of the polypus remain as a week ago. Ap- 
plied the chloride of zinc to their surface. 

May 27. — Polypus of left ear smaller; again applied chloride of 
zinc. 

June 24. — Discharge from left ear gone. The polypus much di- 
minished in size. Air passes through the left membrana tympani. 
The solution of alum was continued, and in a fortnight the poly- 
pus had wholly vanished. 

Case VII. Gelatinous polypus cured by extraction ; liearing power 
improved, — J. W., Esq., aged 24, a medical student, pale and not 
strong, consulted me on the 24th October, 1851, on account of so 
great a degree of hardness of hearing, that he was obliged to be 
spoken to at a distance not further than a foot from his head. He 
had also an abundant discharge from the left ear. The history of 
the case was, that twelve years ago he had an attack of porrigo, for 
which the head was shaved. During this attack he was very deaf 
in both ears, but quite recovered. A year ago, he became slowly 
dull of hearing in the right ear; and for eight months the left ear 
has been gradually losing its power of hearing. Has bad pain in 
the left ear lately, with a discharge, which varies maoh in quantity, 
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and has a very offensive odor. On examination, the hearing power 
of the right ear, tested by the watch, was only half an inch ; the 
sur&ce of the membrana tympani was dull, and its substance 
opaque. 

Left ear. — Watch only heard when pressed upon the ear. A 
polypus filled the meatus and extended as far as the outer orifice : 
it was removed by the forceps, and the power of hearing slowly 
improved. 

Case Vin. Gelatinous polypus removed by forceps, and potassa 
cum calce applied to the roots; cure, — Miss E. H., aged 26, con- 
sulted me on April 4, 1851, on account of a discharge from the 
right ear. The history of the case, as detailed to me, was, that at 
the age of sixteen, she had an attack of scarlet fever, with pain in 
both ears, especially in the right. The pain in the right ear was 
followed by a discharge, which has continued to the present time, 
with the exception of its once disappearing for a fortnight, when 
the pain greatly increased. On examination, a leaden-hued poly- 
pus was seen projecting from the orifice of the meatus, which was 
stated to have been seen there during the four months preceding 
the application for advice: pressure upon it had always produced 
giddiness. This polypus was found to be attached to the posterior 
and inferior part of the meatus, close to the membrana tympani. 
It was removed by the dressing forceps ; and as the roots had a 
tendency to increase in size, the potassa cum calce was applied 
once, and the growth was effectually destroyed. 

Case IX. Gelatinous polypus following bathing ; removed by ope- 
ration; cure, — J. D., Esq., aged 86, consulted me on May 20, 1853, 
on account of deafiiess in the right ear, with discharge. Histm-y, 
— Five years ago, after bathing in the sea, had pain in the left ear, 
followed by a discharge, that has continued ever since, and at 
times been very offensive. For the last two or three months this 
ear has become so deaf that he can scarcely hear at all with it. 
On eaxumination, a large gelatinous polypus was found occupying 
the meatus nearly as far as the orifice. It was taken out by the 
ring forceps, and the hearing was immediately improved. An ori- 
fice was detected in the posterior part of the membrana tympani. 
The patient's hearing continued to improve ; the watch was heard at 
a foot from the ear ; and the discharge wholly disappeared. The 
roots of the polypus were found to have been attached to the sur- 

fiuie of tlie meatus in the vicinity of the membrana tympani. 

t 
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3. The Globular Cellular Polypus. 

The third kind of polypus developed in the external meatus is the 
globular cellular species. I have thus named a growth which esaen- 
tially differs from those belonging to the preceding classes. It consists 
of a single globular mass, perfectly smooth on the surface, and with- 
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Globular Cellular Polypus. 

out any appearance of granulation. It is confined to the inner fourth 
or sixth of the meatus, from the upper part of which it is usually de- 
veloped, and it hangs down like a curtain, wholly or partially con- 
cealing the membrana tyrapani. It is of a deep red color, is softer 
than the ordinary cellular polypus, and does not generally attain 
a size larger than a small pea. This growth usually occurs in chil- 
dren or in young persons ; it is attended by a mucous discharge, 
which is often very offensive; and the secretion, like that from other 
forms of polypus, consists of epidermoid cells, which give a milky 
appearance to the water after syringing: it also contains fine 
threads of mucus. This kind of polypus may exist for several 
years without producing any severe symptoms; and it has not 
hitherto been distinguished from the other varieties of polypus. It 
may be discriminated from the disease I have called chronic catar* 
rhal inflammation of the dermoid meatus, by the discharge contain- 
ing flocculi of mucus, like small particles of thread, and from its 
always presenting a red mass at the inner extremity of the meatus. 
This affection also differs from catarrhal inflammation of the meatus, 
in never terminating in disease of the bone ; the discharge appear- 
ing to proceed from and be confined to the surface of the polypus 
only. The aural disease with which the globular cellular polypus 
is most likely to be confounded, is catarrhal inflammation of the 
mucous membrane of the tympanum : since, in some cases of the 
latter, the mucous membrane is of a deep red color, and so much 
tumefied that it projects into the meatus for a line or a line and a half 
beyond the position occupied by the membrana tympani previous to 
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its destruction. On examining the growth by means of the specu- 
lum and lamp, it is not always easy to determine which of the two 
diseases just described is present. The examination of the dis- 
charge, however, is sufficient to decide the question ; for, although 
in both affections floccular mucus is present, that accompanying the 
polypus is composed of small thread-like particles, while that emana- 
ting from the mucous membrane of the tympanum presents large 
irregular-shaped masses, generally of a yellow color. The history 
of the case will also usually aid the surgeon in forming a diagnosis, 
as the globular cellular polypus ordinarily appears without the mani- 
festation of any very decided symptom ; perhaps the appearance of 
the discharge is the first indication of its existence : whereas the 
aflection of the tympanum generally originates in an attack of acute 
inflammation, and often arises during scarlet fever or measles. 

TrecUment. — The treatment of this kind of polypus is much more 
simple than that of the two species first described ; nevertheless, 
except the true nature of the disease be ascertained, it is useless to 
employ the astringent applications commonly prescribed to arrest 
discbarges from the ears. This affection stands between the ordi- 
nary vascular polypus and catarrhal inflammation of the dermoid 
meatus ; the former being wholly uninfluenced by the use of the 
strongest astringents, and the latter being generally curable by 
weak solutions of them : while the globular cellular polypus, though 
affected by astringent applications, requires them to be of consider- 
able strength. The course of treatment followed by me, consists 
in syringing out the meatus of the affected ear with tepid water, to 
remove all discharge ; and after the ear has been turned towards 
the shoulder of the side affected, to allow of the water running out, 
then to let three or four drops of an astringent solution fall into the 
meatus, and close the ear for half an hour by a portion of cotton- 
wool, moistened with the solution. This course may be repeated 
twice, thrice, or oftener, during the day, care being taken that the 
sediment from the solution be removed before the drops are repeated. 
The preparations used by me are the acetate of lead, zinc, alum, or 
tannin; but the first-named has, I think, answered best. This 
species of polypus may often be removed in a week, or from that to 
a fortnight ; and, to prevent any congestion in the tympanic cavity, 
a slight discharge from the surface of the mastoid process has gene- 
rally been kept up during the employment of the astringent solu- 
tion. 
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Case X. Globular cellular polypus; discharge for three years; 
cured by the solution of liquor plumhi, — Miss F. A^ aged 12, of a 
rather weakly constitution, was brought to consult me on the 80th 
of March, 1850. Her mother stated that she had been dull of hear- 
ing during several years, in the left ear ; and this dulness has of 
late so much increased, that when the right ear is pressed upon the 
pillow she cannot hear even loud voices. During the last three 
years there has been a discharge from the ear, which has sometimes 
been very offensive, and at times, especially in the morning, it has 
been of a dark color. There has been no complaint of pain in the 
ear ; but a tenderness below it has been felt. At times there has 
been pain over the left eyebrow, extending occasionally to that side 
of the head. On examination, it was found that the watch was 
heard only in contact with the ear. By the aid of the speculum, a 
globular red growth, like a polypus, was discovered, concealing the 
membrana ty mpani, with the exception of a small semilunar-shaped 
' portion of its inferior margin (about half a line in diameter at its 
centre), which was quite opaque. As this growth did not extend far 
into the meatus.. — as it was of a deep red color, and its sur£EM^ quite 
smooth, it presented an appearance very analogous to that of the 
thickened mucous membrane of the tympanum; which, as has been 
stated, becomes sometimes so much hypertrophied, as to project into 
the meatus, and occupy a position nearer to the orifice than the 
membrana tympani did previous to its destruction. The presence 
of the latter membrane was in this case, however, ascertained ; by 
the use of the otoscope, air was heard to enter the tympanic cavity 
without passing into the meatus ; and the small portion of the mem- 
brana tympani which was visible, could be observed to be pressed 
out, and rendered tense and white, when the tympanic cavity was 
filled with air. It was clear, therefore, that the diseased growth 
was a polypus. 

The treatment pursued consisted in applying to the surface of the 
polypus, thrice daily, a solution of the diacetate of lead ; and, as I 
was not to have the opportunity of seeing the patient for two or 
three months, it appeared desirable that the solution should not be 
so strong as would otherwise have been advisable, so only six drops 
of liquor plumbi were added to an ounce of water. 

June 18th. — The discharge has nearly disappeared, and ezamiiia- 
tion shows the polypus to be reduced to the fiixe of * lai^ pin^s 
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head. The hearing was improved, the watch being heard at two 
inches instead of only when in contact. 

I had no opportunity of seeing this patient again ; but some little 
time afler the last visit, I heard that the discharge had ceased, and 
the hearing so much improved that she was considered cured. 

Case XI. Globular polypus in right ear broken up by forceps, and 
a solution of liquor plumhi applied; cure. — Master A. H., aged 16, 
was first seen by me on the 13th of April, 1850. Both tonsils were 
enlarged ; he had a tendency to glandular enlargements ; and was 
at the time of his visit far from being in strong health. The history 
of the case was as follows : — At six years of age he had an attack 
of scarlet fever, which left him dull of hearing, a dulness that has 
increased during the last two years and a half; has had discharge 
of an oflFensive character from the right ear during the last eighteen 
months. 

Right ear, — On inspection, a polypus was observed at the inner 
extremity of the meatus, growing from its upper part, near to the 
membrana tympani. The polypus was red and globular, with a 
smooth shining surface. The discharge removed from the meatus 
was white like milk, not viscid ; and it consisted of rounded cells 
similar to those excreted in catarrhal inflammation of the mucous 
membrane of the tympanum, and the nuclei of which were rendered 
very distinct by the addition of acetic acid. By aid of the otoscope, 
air is heard to enter the tympanic cavity ; and in doing so, to pro- 
duce a loud sound, like that attendant upon the sudden distension of 
a bladder by air. The watch was not heard over the ear, but only 
when pressed upon the temple. 

Left ear, — The membrana tympani was dull on its surface, and 
white. Air passed into the tympanic cavity, producing a sound 
similar to that in the right ear. Hearing distance, a quarter of an 
inch. 

April 17th. — ^By means of the rectangular forceps, the outer part 
of the polypus was broken up ; it was very sensitive, and bled 
slightly. A solution of diacetate of lead in water (four grains to the 
ounce) was ordered to be dropped into the ear thrice daily, and a 
cantharidine cerate was applied to the nape of the neck. 

26th. — ^The discharge much diminished, and its offensive odor has 
disappeared ; the polypus is only one-third its former size, and the 
membrana tjmpani is seen beyond its lower border. 
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May 4th. — Much the same ; prescribed a solution of chloride of 
zinc (ten grains to the ounce) to be dropped into the ear. 

16th. — The discharge has disappeared; the hearing so greatly 
improved that the patient thinks he sometimes hears quite well ; 
the roots of the polypus alone remain. The treatment was con- 
tinued ; and when I last saw the patient, on the 13th September, 
he was quite well. 

In the following case, I adopted a more active plan of treatment 
Being aware, from actual examination, that polypoid growths of the 
nature now under consideration are extremely soft, in order to re- 
move them more rapidly, I resolved to apply an astringent to them 
of much greater strength than those previously used ; and the com- 
plete success of this proceeding was very manifest. 

Case XII. Globular cellular polypus destroyed by a strong solu- 
tion of acetate of zinc, — Miss T., aged 21, of fair complexion, and 
in good health, applied for advice on January 13th, 1852. The 
history of the affection is, that seventeen years ago, after an abscess 
behind the right ear, its hearing power greatly diminished, and has 
never returned. Six months ago, a discharge issued from this ear, 
which has continued without intermission to the present period. Oa 
examination of the right ear, the watch could be heard only when 
in contact, and the meatus contained a considerable quantity of dis- 
charge, consisting of tenacious thready particles of mucus, and 
mucous cells. At the inner extremity of the tube, a globular- 
shaped polypus, of a red color, was discovered, attached to the 
upper part of the membranous meatus, close to the membrana tym- 
pani, which it wholly concealed, with the exception of a small semi- 
lunar-shaped portion seen at its lower border. 

Left ear. — Hearing distance one inch. Membrana tympani white 
like cartilage. 

Treatment. — The right ear to be syringed out with tepid water 
thrice daily, and, after each operation, four minims of a solution of 
acetate of zinc (forty grains to the ounce) to be dropped into the 
ear. A small portion of vesicating paper to be kept over each mas- 
toid process. 

January 15th.— Slight pain was felt for half an hour after three 
applications of the drops ; and yesterday the patient complained of 
a sensation as if the ears were distended. The discharge is di- 
minished in quantity. The polypus had a grayish hoe, bled on 
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being touched, and appeared partially broken up. Large particles 
of the acetate of zinc had collected on the surface of the polypus. 

19th. — Polypus smaller ; no discharge ; has had a good deal of 
ear-ache. To syringe with warm water, and omit the use of the 
drops. 

22d. — The pain is gone ; there is no discharge ; the polypus has 
wholly disappeared. The membrana tympani is now seen; its 
upper and posterior part is white and thick ; at its anterior part, 
there are two small apertures, through which the mucous membrane 
of the tympanum is seen to be red and thick ; the hearing has im- 
proved: the watch is now heard by the right ear at a distance of 
three inches ; by the left, at a distance of two inches. Subsequent 
reports from this patient state that the discharge has not returned, 
and that the hearing continues to improve. 



CHAPTER VII. 

THE EXTERNAL MEATUS [conduded). 
TUMORS. 



I. Osseous Tumobs. 

However little it may have hitherto attracted the attention of 
the profession, there is reason to suppose that the growth of osseous 




tumors in the external meatus of the ear is a diseue of no tintn- 
quent occurrence. Such tumors appear to b* tiM mumH <tf a ritaa- 
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matic or gouty diatheaia, and may be developed in any portion of 
the length of the tube ; but (he part from which they moat com- 
monly originate is about the middle third of the passage. In one 
case, however, the tumor extended beyond the outer orifice of the 
cseeoQB meatus, and could be felt by placing the little finger at the 
meatus. Occasionally the posterior wall affords the point of origin 
to the tumor, and then it not unfrequently resembles a simple bulg- 
ing of the wall. Iq other cases, a similar tumor is also developed 
from the anterior part, and the two protuberances meet and ^ie iu 
contact in the middle, leaving an inferior and superior triangular 
space in the place of the original opening of the tube. Sometimes 
the external surfaces of the tumors are in contact for nearly the 
entire length ; and the only passage is a small orifice below. The 
tumor may also grow from the upper surface of the tube, and, by 
gradually increasing in size, almost or quit« fill up the passage. 
Two or more tumors, again, extend sometimes from various parts 
of the circumference of the meatus, and converging towards the 
centre, fill up nearly the whole cavity. 

As far as my opportunities have permitted examinationr these 
tumors, as in the one delineated below, appear to consist of ex- 




Tbe tctUiuI MClion of lh« ExMrntl Hcata* knd Ouraag Tomor, from withoDC inwirdi. 

tremely hard and dense booe. In one case, where a portion of bone 
was denuded of membrane, it appeared shiny, white, and polished, 
like ivory. In another, where, under the misapprehension of the 
body being a polypus, caustic had been applied, the bone was ex- 
posed, and found to be extremely hard and devoid of sensibility. 
In a third instance, where I observed the membrane to be absent, 
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there was a tbin layer of cartilage on the surface, beneath which 
the bone was very hard. 

The tumors are usually covered by the lining membrane of the 
meatus, which is frequently thick, spongy, and less sensitive than 
is natural. When, by irritation, chronic inflammation is set up, 
this membrane pours forth a discharge whose odor is most offensive. 

The development of these tumors is frequently unattended with 
any symptoms calculated to attract the attention of the patient ; and 
therrfore it is only when by their increase of size they act as an 
impediment to the passage of the sonorous vibrations to the mem- 
brana tympani, that the patient is inconvenienced by the deafness, 
and seeks relief. Deafness may result in these cases, first, from a 
collection of cerumen or epithelium lodging in and blocking up the 
small passage of the tube left unoccupied by the tumors; secondly, 
a drop of water may have entered the ear during the ordinary 
ablutions, and produced the same effect ; thirdly, the growth of the 
tumor may have proceeded unchecked till the entire cavity of the 
meatus is filled up. In some cases, however, the growth of the 
tumofs produces a feeling of distension in the ear, and weight in the 
affected side of the head ; while in others, again, they appear symp- 
tomatic of, and consequent on, exostosis forming in the deeper 
regions of the ears ; as, for instance, in the tympanic or vestibular 
cavities, — a condition I have sometimes detected in the course of 
my dissections. In three instances, subsequently cited, there 
seemed great probability of this being the case ; and the distressing 
noises and sense of giddiness may probably have depended upon 
the pressure exerted on the expansion of the auditory nerve by an 
exostosis in the vestibule. 

The only diseased substance with which the tumors are likely to 
be confounded, are polypi ; from which, however, by very slight 
attention, they may readily be discriminated. When inspected by 
means of the speculum, the polypus is seen to be darker in color, 
and glistening, from being generally lubricated by discharge ; the 
osseous tumor, on the other hand, is white ; and though smooth, free 
from moisture. The base of the polypus is also generally narrow, 
while that of the osseous tumor is broad. Any doubt, however, is 
easily removed by the use of the probe, which being pressed 
against the bony protuberance, at once reveals its nature. 

The disease under consideration may be divided into two classes. 

The first and most common is that in which the disease appears 
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associated with congestion of the mucous membrane of the ear. 
Most of the patients who have consulted me on account of it were 
in the habit of partaking freely of stimulating food and beverages. 

The second class showed symptoms indicative of disease in the 
cavities containing the expansion of the auditory nerve. 

I will now proceed to point out some of the modes of treatment. 
In those cases where the tumors occupy a considerable space in the 
tube, and the deafness depends upon the occlusion of the canal by the 
accumulation of cerumen or epithelium, it is important at once to 
remove it, and prevent future accumulations. Where water pene- 
trates into the orifice of the meatus, and fills up the only remaining 
pervious portion of the tube, wool should be placed in the orifice of 
the meatus when the patient is washing. Should the membrane 
covering the tumor, as is not infrequent, be very thick, a certain 
degree of relief may be afforded by the application of remedies 
which shall reduce its substance. In one case of this kind I was 
enabled to increase the size of the tube, and much improve the 
power of hearing, by applying a solution of nitrate of silver. 

In order to diminish the size of the tumor itself, after the avoid- 
ance of a stimulating diet, the best remedy is that usually employed 
by surgeons in osseous growths, viz., iodine. This medicine I have 
prescribed internally, and have applied it behind the ear, and also 
to the surface of the tumors, with great advantage. In some cases 
large tumors were so much reduced as to allow of the passage of 
sonorous vibrations; and the patients regained in a measure that 
power of hearing of which they had for many months been deprived. 

If further experience should establish the fact that these tumors 
can be arrested in their progress, especially at that early period 
when the area of the tube is but slightly encroached upon, much 
good may be accomplished and much sufiering prevented or re- 
lieved. And while there are many weighty objections to any 
attempt to remove these tumors by operation or by escharotics, 
there are none to the use of iodine and the other absorbent medi- 
cines, from which there is every prospect, by persevering use, of 
successful results. 

In consulting authorities on this interesting subject, the only 
observations I have met with in Kramer are the following : — 

"They (polypi) are even of cartilaginous and bony hardness. 

''A stalactite-shaped growth hung from the superior surface of 
the meatiifl^ very near the membrana tympani, and was of so 
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remarkable a bony hardness and density, that it was impossible to 
pierce it even with the sharpest knife."* 

Itard, although he states that the principal causes of the dimi- 
nution of the external auditory meatus are the enlargement of the 
osseous, cartilaginous, and membranous structures forming the 
meatus, says : — 

" I have never had an opportunity of observing the enlargement 
{gonjlement) of the osseous part of the external meatus, and the 
extreme hardness which it possesses would tend to make this kind 
of alteration v^ry rare."* 

Case I. Tumors in each ear, with deafness ; tumors diminished in 
size; deafness cured, — June, 1848: D. N., aged 65, for the last 
few weeks has been feeling somewhat deaf, especially in the left 
ear. This deafness is increased by an attack of cold, to which the 
patient is subject. 

Bight ear. — Meatus partly filled with bony growths ; one rising 
from the anterior, the other from the posterior part of the meatus. 
Membrana tympani dull. Hearing distance less than that of a 
healthy ear. 

Left ear. — Meatus blocked up, except a small orifice, by three 
tumors which project from the walls of the meatus. The space 
left between these bony growths was occupied by a collection of 
cerumen, which being removed, the power of hearing, though still 
deficient, was to a certain extent improved. 

Considering that every attack of cold increased the deafness, and 
that the membrana tympani was dull — a thickened state of the 
mucous membrane seemed also indicated — the following course of 
treatment was adopted. Alterative doses of blue pill were admi- 
nistered, and the surface of the meatus was washed with a solution 
of argenti nitras, one drachm to the ounce, every fourth or fifth, 
and afterwards every seventh day. This course of treatment was 
continued for three or four weeks, and the power of hearing was 
largely extended. The plan was resumed the following year, and 
the ultimate result was a perceptible diminution of the tumor, aris- 
ing, as I believe, from a decrease in the thickness of the investing 
membrane ; and the power of hearing was completely restored. 

Case II. Tumors in both ears; deafness produced by the presence 

* On the Nature and Treatment of Diteaaec of the Eur. LongmAn. 1847. P. 117. 
' Traits des Maladies de TOreUie et de I'Aadiikm. 18S1. Tom« i. p. 828. 
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of a drop of water in the meoiiw.— July, 1846 : E. F., aged 60, has 
been so deaf in the right ear, for some years, as to derive little use 



Thra* Oimod* Ti 
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from it Has several times lately become suddenly so deaf in the 
left ear as scarcely to be able to hear a conversation. These attacks 




A laifa Ommu Tnnor aod two tmaller od*i in lh« HcaCaa EiUrniu. 

I twuUyoome <m in the morning after washing, and frequently 
d ftr lome lioara. 
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Right ear. — Two bony tumors were observed in the meatus, occu- 
pying about one-half of its calibre. Membrana tympani dull. 

Left ear, meatus. — Extending from the upper part of the meatus 
is a long bony tumor, taking up two- thirds its calibre. This tumor 
is covered by a thick soft membrane, excepting at one point of about 
half a line in length, and a quarter of a line in breadth. From the 
anterior and posterior parts of the lower half of the tube projected 
two small elevations of bone, about three-quarters of a line in thick- 
ness, in the direction of the large tumor, so as to leave but a very 
small triangular space between them. This space was the only open- 
ing by which the sonorous undulations could pass to the membrana 
tympani ; and it was found that, during the operation of washing, 
it was liable to be filled up by water, which produced temporary 
deafness. The opportunity of carrying out a course of treatment 
for the diminution of the tumors was not given to me; but by adopt- 
ing means to prevent the entrance of water into the meatus, the at- 
tacks of deafness were entirely prevented. 

Case III. Tumor in the meatus of the right ear ; orifice in, mem- 
brana tympani of left ear. — Nov. 18, 1845 : P. H., aged 56, eleven 
years before, when in Eussia, fell asleep in a garden. The next day 
felt severe pain in the left ear, which lasted during fourteen days, 
when matter began to discharge. Has had several attacks of pain 
in the left ear since that period, which have been accompanied by 
beating and singing. 

About six months ago, being then in the West Indies, had an 
attack in the right ear, followed by a diminution in the power of 
hearing, but there was no discharge. Two months ago he returned 
to England, and entirely recovered the use of the right ear, hearing 
better also with the left. Within the last four days pain came on in 
the left ear and rapidly increased, followed by pain in the right ear, 
and so great an extent of deafness in both ears as to require him to 
be shouted to. 

Right ear, meatus extemus. — The middle two-thirds of the lower 
wall are occupied with a bony tumor filling half the calibre of the 
tube. 

Left ear. — Meatus externus red, and covered by discbarge. Mem- 
brana tympani white, soft, and thick, with a small orifioe, through 
which air passes. 

Case IV. Osseous tumors in each ear ; feeling of cxn^usion in the 
head.— Is OY. 4, 1848 : T. T., aged S8. Last yeardeaflifltt gndur 
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ally came on in the left ear, with occaaional attacks of deafness in 
the night. This deafness has of late very much increased, and been 
also attended with a feeling of confusion, and a sense of oppression 
in the head, 

£11;^ ear. — Projecting from the whole of the anterior and poste- 
rior surfaces of the external meatus, are two osseous growths, which 
come into contact in the centre of the tube. Hearing distance one 
foot. 

Left ear. — Two similar tumors likewise exist in the meatus of this 




Two OfwoDi Tamora of the Eitfrniil Meatus in contact iDternoIlj. 

ear ; but at the superior part thej have so iDcreased as to be in con- 
tact throughout; save a small orifice at the lower part. The deaf- 
ness in this ear has been greatly increased by the presence of a small 
quantity of cerumen, which had filled up the small orifice just de- 
scribed, and its removal gave temporary relief; but it was evident 
that the tumors would go on increasing until the entire passage of the 
meatus was blocked, unless remedial measures were at once adopted. 
For these no opportunity was afforded me. 

Gate V. Large tumor in left ear, causing deafness; diminished 
by the we 0/ wA'ne.— Feb. 1849. S. P., aged 17, stales that deaf- 
neaa commenced in the lefl ear about two years and a half ago, 
and htm been gradually progressing, till at length he cannot hear 
ti all with that ear. Sometimes there is a violent itching, followed 
•la^ di«dMlV^ ind. the tabe of the ear is so sensitive, that the least 
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touch causes exquisite paiu. There is also a contiDuously unplea- 
sant sensation, as if the ear were being distended. He complains 
of dulness of hearing in the right ear. Has been to various 3ur-_ 
geons and public institutions, but without obtaining any relief. 
Right ear. — A large osseous tumor occupies nearly the whold 




the meatua, and is attached to its upper part. It is covered by t 
dermoid lining of the meatus, which is about a third of a line thick. 

Lfft ear.— Healthy. 

Tincture of iodine was applied to the surface of the turaor, as also 
behind the ear, and four grains of iodide of potassium were given 
thrice daily for between two and three months. Great relief was 
the result ; thn size of the tumor diminished ; the power of bear- 
ing greatly increased ; the tube of the ear lost its unnatural sensi- 
bility ; and the unpleasant sensation of distension completely van- 
ished. 

Case VI. A tumor in the right ear, filling nearly the entire lube; 
slight protuberances in the left ear. — Nov. 25, 1848 : J. S., aged 65. 
states that ten years ago he had a gathering in the right ear, with 
great pain and much discharge. Continued, however, to hear pretty 
well until within about a month previous to applying to me, during 
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which he has grown so very deaf that he cannot hear, unless the 
speaker's mouth approaches close to the ear. 

Right ear. — The external meatus contained a collection of epithe- 
liatn, OD the removal of which an osseous tumor was disclosed, 
filling nearlj the whole of the tube. The tumor projected from 
the upper and lateral surfaces, and nearly touched the lower wall 
of the tuhe. Watch not heard in contact with the ear. 

Left ear. — The lower wall of the meatus presents two slight and 
quite hard elevations. 

JVcaimeni. — Alterative doses of blue pills were prescribed, and 
tincture of iodine was directed to be applied behind the ears. The 
result I have not heard. 

Case VII. Tumor in the right ear following Ike extraction of a 
polypus. — June, 1847 : Rev. J. D., aged 47, consulted me for a 
continued discharge from the right ear. He stated that twenty 
years previously, afler the forcible removal of a collection of wax 
from the right ear, he experienced great pain, followed by an offen- 
sive discharge, that had lasted to the present time. On examination, 
a large, red, and firm polypus was perceived to fill the whole of the 
meatus, nearly as far as the orifice. It was attached to the wall of 
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fee meatus, near to the membrana tympani, and on its removal the 
Jtttar vas found to be very thick and vascular, with a small orifice 
•t iti lower pwb The discharge wholly disappeared. 
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In July, 1857, the patient again consulted me on account of a 
slight return of the discharge, accompanied by some degree of pain 
in the right side of the head, with an unpleasant sensation of fulness 
and pressure in the ear. On inspection, the meatus was found con- 
tracted to one-fourth its natural size by the growth of osseous mat- 
ter from its walls, especially anteriorly and posteriorly, thus leaving 
a mere triangular opening, through which only the central part of 
the membrana tympani was visible, and that was white and thick. 

I recommended the use of a strong solution of liquor plumbi to 
stop the discharge from the tube, and the application of the tincture 
of iodine behind the ear. 

In this case there had been long-standing disease of the tympanic 
cavity, membrana tympani, and meatus, consequent on local injury. 
The disease was attended ^vith so great an amount of deafness, that 
it appeared as if the cavities containing the expansion of the audi- 
tory nerve might also be implicated. 

Case VIII. A protuberance of the lower wall of the meaiua in the 
left ear, — December, 1848 : L. E. H., aged 25, ten years previously 
experienced a singing in the left ear, which during a cold became 
much worse, and was attended with a feeling of numbness. A cold 
has lately aggravated all the symptoms in the left ear, and called 
forth a noise like a bell in the right ear. 

Bight ear. — Membrana tympani dull ; hearing distance two feet. 

Left ear. — Meatus contained a large quantity of cerumen, after 
the removal of which the passage was observed to be red. At the 
lower wall near the membrana tympani there is a considerable 
bulging of the osseous wall. Hearing distance half an inch. 

In this case the diminished degree of hearing in the left ear did 
not depend upon the enlargement of the external meatus, for there 
was no doubt of a thickening of the mucous membrane lining the 
tympanic cavity. 

Case IX. Osseous tumor in the external meatus, causing a collec- 
tion of epidermis and serious cerebral symptoms ; relieved. — J. J. S., 
Esq., aged 56, consulted me on the 27th April, 1850. He stated 
that when a boy he had a discharge from the right ear, since which 
period he has been deaf at times, and been subject to a noise in the 
ear, together with a feeling of pressure on the head. Two months 
ago he complained of an attack of toothache, during which the deaf- 
ness was partially relieved ; but lately it has become worse again, 
accompanied by a feeling of pressure in the ears; he has also had 
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frequent attacks of giddiness and confusion in the head. On exa- 
mining the right ear, the middle part of the meatus was seen to be 
occupied by a bony tumor which fills the whole of the tube, with the 
exception of a small space about three-quarters of a line in diameter, 
situated at its superior part. This space was observed to be closed 
by a white substance, which, on being touched with the probe, 
proved to be of great density. As it appeared probable that part, 
at least, of the symptoms above detailed depended upon the collec- 
tion of epidermis behind the bony tumor, and its pressure upon the 
membrana tympani, it was thought desirable to attempt its removal. 
Small portions were picked away by the point of a probe, and the 
syringe was used ; it was, however, so hard that only minute parti- 
cles could be detached. A solution of carbonate of soda was direct- 
ed to be applied constantly for some days, and then a further 
quantity was extracted, which mitigated the symptoms. By pur- 
suing this plan, the whole of the matter beyond the tumors, which 
was found to be epidermis, was got rid of; and the patient not only 
heard better, but the unpleasant symptoms of giddiness and cerebral 
irritation entirely disappeared. Judging from the large quantity of 
epidermis removed in comparison with the small space between the 
tumor and the membrana tympani, that substance must have been 
greatly compressed, and the membrana tympani also subjected to 
much pressure. In the year 1852, and again in the present year, 
the same gentleman consulted me on account of similar symptoms, 
which were wholly removed by the use of the syringe alone. 



II. Molluscous Tumors. 

Molluscous tumors are sometimes formed in the external meatus, 
and lead to very serious results. I first met with these tumors when 
making dissections of the ear, and several specimens are in my 
possession, which well illustrate the nature of the disease. These 
excrescences seem to have their origin in the dermis of the meatus, 
and they gradually increase in size so as not only to fill the whole 
of the meatus, but to encroach upon and cause absorption of the 
bone. Thus, in some instances, the lower osseous wall of the 
meatus is afifected, and in part absorbed, while in others the tumor 
extends upwards, and the whole of the upper wall of the meatus is 
effiu)ed hj the prassure exerted upon it. I have met with cases in 
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which the tumor has extended into the cerebral cavity. TheH 
cases are liable to be overlooked, nud classed with those in which 
there ia a simple accnrauIatioD of epidermis in the meatus. 




The treatment of molluscous tumors consists in removing tB« 
large mass of scales contained in the tumor, and afterwards syring- 
ing the meatus abundantly with warm water twice or thrice dailj- 




Gaae. MoUuacoua tumor in the exCemal meatus: discharge /ivm 
the ear. — Mr. G., between 40 and 50, consulted me for a duchan 
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from the right ear, accompanied by deafness. On examination, the 
meatus was observed to be nearly full of a white caseous-looking 
matter, from which oozed a discharge. By persevering use of the 




Aprrtarei in the appar niM of the Heatai Eiternni oommunictting with thi Gersbrol 
CaTitf , pTodoced by B UolloNODa Tumor. 

sjringe, aided by the forceps, a large white mass was removed, 
■which was found to consist of layers of white matter, composed of 
large scales, similar to those of other molluscous tumors. On the 

■removal of the mass the discharge disappeared. 

In bringing to a conclusion these observations on the diseases of 

the external meatus, it will be well to draw attention to the morbid 

conditions disclosed by the dissection of 1013 diseased ears. They 

Were as follows: — 

CooUiDlDg > solleation of earamen, 71 

ContuuiDg ■ oolliction of e«Tom«D kDd epidermii, .... 9 

tMitoiidedsnddflBtadb7>oo11cotion ofceramsD, S 

DiiMnded and dilktad by & nollMtion of ccrnmeD and apidormii, . 1 

Containing ft oollaatlon or carnmen sod r7«-io»dt 2 

Contmining a eolleotloD of oainmoi), tbe oueona walla being ftbtarbad in 

Containing a aollaotion of earumaD and epidermic, (be oaaeons walla 

being abiorbed in part 4 

I CoDtainiDg a oollcotion ofcarnman, tha oaaeona walla baing abiorbad In 

parti, >o u to eipoiB the cavilies of Ibe mftatoid cells, ... I 

Centring a collection of hair 1 

OMtUtalag m taUtetioa of cotton-wool I 
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Containing a mollnsoous tumor, 5 

Containing a mollasoous tumor, the osseons walls being absorbed in 

parts, 8 

Containing a mollasoons tamor which projects through the bone into the 

cerebral oaTity 1 

Containing a molluscous tumor which projects into the mastoid cells, . 1 

Containing a collection of pus, 10 

Containing a collection of pus mixed with epidermis, .... 1 

Having polypi growing from its walls, 1 

Having polypi growing from its walls, the bone being carious, . . 1 

The dermoid layer so much atrophied as to leave the bone denuded, . 2 

The dermoid layer hypertrophied, ... f ... 2 

The dermoid layer congested, 7 

The dermoid layer soft, 1 

The dermoid layer soft and red, 2 

The dermoid layer soft and detached from the bone, .... 2 

The dermoid layer soft and thick, the bone being carious, . . 1 

The dermoid layer ulcerated, the bone being carious, .... 1 

Osseous walls rough, I 

Osseous walls carious 7 

Osseous walls absorbed in parts, 2 

Osseous walls presenting an orifice superiorly, 3 

Osseous walls presenting an orifice inferiorly 1 

Osseous canal much contracted, 3 

Having bony growths from the osseous walls ,* canal much contracted, . 14 
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CHAPTER VIII. 

THE MEMBRANA TYMPANI. 
STRUCTURE AND FUNCTIONS. 

THE KPIDERMOID LATER — THE DERMOID LATER — THE PIBR0U8 LATER8 — THE RADIATE 
FIBROUS LATER — THE CIRCULAR FIBROUS LATER — THE MUCOUS LATER — TENSOR LIGA- 
MENT — FUNCTIONS OF THE MEMBRANA TTMPANI. 

Anatomical Observations. — There are so many points of interest in 
Pathology connected with the structure of the merabrana tympani, 
which bear upon its morbid conditions, but which have not hitherto 
been suflBciently recognized, that the subject deserves a full exami- 
nation. Looked at from without inwards, the membrana tympani 
may be described as consisting of the following layers : — 

1. The epidermis. 

2. The dermis. 

3. The fibrous layer, composed of — 

a. The lamina of radiating fibres. 

b. The lamina of circular fibres. 

4. The mucous membrane. 

The epidermis is a thin layer, covering the outer surface of the 
dermoid lamina ; it is continuous with the epidermis of the external 
meatus, and, when subjected to the process of maceration, can be 
removed in the form of a small blind pouch, which presents, as it 
were, a cast of the meatus and of the external surface of the mem- 
brana tympani. When floating in water, the pouch reassumes the 
form it had when in contact with other tissues, and its internal 
extremity is convex, corresponding with the external concavity of 
the membrana tympani. The layer of epidermis forming the outer 
coat of the membrana tympani is thin, and in the living subject so 
transparent that the dermoid 'layer can be distinctly seen through 
its substance ; its outer surface is very smooth, and capable of re- 
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fleeting light; and there is ueuallj seen at its anterior and ii 
part, a triangular shining spot. 

In the course of dissection, I have more than once found thj 
delicate epidermis to be the only layer remaining, over portions 




Tympani. 



ing from a line to a line and a half in breadth, and yet appearing to 
have been sufficient to close the cavity of the tympanum and to pre- 
serve the power of hearing nearly perfect. The knowledge of this 
condition of the membrana tympani ought to lead to a cautious use 
of the syringe when no cerumen is present, since its applioatioa 
may cause a rupture of the epidermis. 

The dermoid hyei; as its name implies, is continuous with the 
dermis lining the external meatus, and is situated between the epi- 
dermis and the radiate fibrous layer. It is extremely thin, and 
secretes the epidermis. Previous to the publication of a paper by 
me on the structure of the membrana tympani, in the " Philosophi- 
cal Transaction," for 1851, it had been supposed that the epidermis 
was secreted by the radiate fibrous layer. The presence of the der- 
mis is best demonstrated by carefully dissecting, under water, the 
membranous meatus from the upper surface of the osseous tube, as far 
OS the attachment of the membrana tympani ; at which point the peri- 
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osteum of the meatus is seen to become continuous with the radiate 
fibrous lamina; this being cut through, the dermoid layer is detected 
passing down over the outer surface of the radiate fibres, and sepa- 
rating them from the epidermis. K the upper portion of this layer 
be drawn gently downwards by one hand, by means of a fine needle 
in the other, the delicate cellular tissue which connects it with the 
fibrous lamina can be broken up, and the dermis removed entire. 
The presence of this lamina may also be shown by introducing be- 
tween it and the radiating fibrous layer, at the superior part of the 
membrana tympani, a fine bristle, by passing which down the cel- 
lular tissue is lacerated. 

In a healthy state, when uninjected by blood or by artificial 
means, the dermoid lamina is thin and transparent, and its structure, 
under the microscope, looks like areolar tissue. When injected, 
however, this membrane is seen to have numerous bloodvessels 
ramifying through it, so as to form an elaborate plexus ; these ves- 
sels, when enlarged, impart the red appearance to the surface of 

Fio. 48. 




The Dermoid Layer of the Membrana Tympani continuous with the Dermis lining the 

upper wall of the Meatus Externus. 



the membrana tympani so frequently met with during life. It is 
upon the supply of nerves to this lamina that the exquisite sensi- 
bility of the membrana tympani depends. 

A knowledge of the existence of the membrane just described is 
of interest to the anatomist, who recognizes in it the secreting organ 
of the epidermoid layer of the membrana tympani ; and to the sur- 
geon, who through its presence is enabled to understand phenomena 
occurring in certain diseases of the ear. There are peculiar diseased 
conditions in which the dermoid layer of the membrana tympani 
becomes much hypertrophied. 

The proper fibrous layer of the membrana tympani can be easily 
separated into two laminae, which are named from the direction of 
their component fibres. Previous to describing these structures, it 
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tached to the cartilaginous ring; and the internal, the circular fibrous 
lamina. The radiate layer is the thicker and stronger of the two. 
So readily may the layers be separated from each other, that they 
are detached with more facility than the circular layer can be freed 
from the mucous membrane. 

(a.) T?ie radiate fibrous layer, — If the whole of the membrana 
tympani be carefully removed, there will be observed at its cir- 
cumference a white, dense ring, apparently cartilaginous, which is 
received into the osseous groove of the temporal bone appropriated 
to it It will be remembered, however, that this groove occupies 
only about five-sixths of the circumference of the inner extremity 
of the meatus, the upper sixth being smooth instead of grooved. 
The cartilaginous ring at the upper part is attached to the malleus, 
the anterior extremity being inserted into the anterior, and the pos- 
terior extremity into the posterior, part of the cervix of this bone : 
to the outer surface of this ring is attached the periosteum lining 
the external meatus. If the radiate lamina be examined with a 
magnifying power of ten or twelve diameters, fibres will be observed 
whose peripheries are attached to the cartilaginous ring, and their 
other extremities to the malleus. The uppermost of these fibres, 
however, must be excepted from the observation just made; for, in- 
stead of passing from the superior part of the ring to the malleus, 
they take their course in front of the processus brevis, and form a 
distinct layer of membrane covering its outer surface. The dispo- 
sition of this portion of the radiating fibrous lamina is interesting 
alike to the anatomist and surgeon, for it is observed to be con- 
tinuous with the periosteal lining of the upper part of the external 

Fio. 49. 




The Radiate Fibrous Layer of the Membrana Tympani. 

.meatus. Mr. Shrapnell, perceiving that this portion of the mem- 
brana tympani was not so tense as the rest, considered it to be a 
distinct structure, and named it the " membrana fiaccida." 

Direotly below the processus brevis of the malleus, the radiating 
fibres are attached to the ridge occupying the external surface of 
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the bone; but at this part the fibres from each half of the mem- 
brana tympani are inserted so near to each other that no portion of 
the malleus is visible when viewed exteriorly. Towards the inferior 
extremity of the long process, however, the fibres being attached to 
the sides and not to the anterior surface a small portioQ of the es- 
temal suT&oe of the long process at its inferior part, is left bare 
and in contact with the dermoid layer, as may be distinctly seen in 




Tfaa Fibr«a oampoting the R&dlatc Pibroiig Laminii (magnlflwl abont 300 diuD«ters).' 



the healthy living ear by the aid of the speculum auris and a mag- 
nifying lens. The fibres extending from the malleus, and forming 




Tbs Rftdlate Fibron* Lainins ; citsrnnl tnrfMe diiplajtng the peonlUr nurkings caated 
by the laterlastment of the flbrH. 

the posterior, are one-fourth larger than those forming the anterior 
segment of the membrane. The thickest part of this layer sur- 

' la tlM oUmt dr«riiig« rrom tha inleTOaoop*, tlw uma magnUytaf power wu wad. 
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roands the extremity of the long procesfl of the malleus, and the 
most attenuated lies between the posterior margin of the long pro- 
cess of the malleus and the circumference of the membrana tjm- 
pani. 

&ructur« of the radiate lamina. — The fibres composing the ra- 
diate lamina, when examined in a fresh state by the microscope, are 
translucent, and, with the exception of a few transparent globules, 
present no peculiarity of structure. The longitudinal parallel wavy 
lines, however, characteristic of ordinary fibrous membranes, are 
absent. The fibres are flat, and vary from j^j, to s^'no of an inch 
in breadth. In passing from the circular cartilage to the malleus 
these fibres interlace, giving rise to the peculiar diamond-shaped 
markings observable on the outer surface of the membrane. When 
treated with acetic acid, this lamina becomes opaque, and sometimes. 



Iklit'ilifli 




Tha BsdiaU Fibron* L&mlna, sftsr baring been tratted witb Aeatie Aold. 



but not invariably, elongated oval nuclei are detected, the long axes 
of which correspond with the course of the fibres. In no instance, 
however, was an oval nucleus visible in an isolated fibre. 



Tha CUeolu CutilBginoiu Bind, tflar lutTing bean trailed with Asatio Acid. 

Tlte circular white hajid at the circumference of the radiate fibres 
consists of a firm, slightly elastic mass of tissue, and presents an in- 
distinct appearance of fibres intermixed witb oval-shaped nuclei. 
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Under acetic acid this structure loses its white aspect^ becomes 
translucent, and discloses a great number of the oval nuclei. 

(6.) The circular fibrous lamina. — This membrane, as previously 
stated, is attached to the radiating fibres by fine cellular tissue, and 
can be readily separated ; for, as before observed, the fibres of each 
lamina are quite distinct and never intermingle. As its name im- 
plies, this lamina consists of circular fibres, which are firm and 
strong at the circumference, but so attenuated towards the centre, 
as to be detected only by careful observation. The strong fibres at 
the circumference of the layer form a complete circle, and are 
attached to each side of the body of the malleus, and to the sides of 
the upper third of the processus longus. When closely examined 

Fio. 54. 




The External Sorfoce of the Circular Fibrous Lamina, the fibres being attached to 
the Processus Longus of the Malleus. (Slightly magnified.) 

by a magnifying power of thirty to forty diameters, the circular 
fibres are seen to be intersected by others of an extremely delicate 
character, which, increasing in number towards the centre of the 
lamina, become there so intimately blended with the circular fibres 
that the latter are not easily distinguishable. The central thin por- 
tion of the circular lamina is not attached to the malleus, but the 
fibres from each side are continuous, and form a membranous layer 
by a series of concentric fibrous circles ; the outer surface being in 
contact with the inner surface of the lower half of the long process 
of the malleus, to which it adheres by loose cellular tissue. The 
circular fibrous lamina is entirely unconnected with the cartilagi- 
nous ring into which the radiating fibres are inserted; but is con- 
tinuous with, and may be considered a modification of, the periosteal 
lining of the tympanic cavity. When the lamina of circular fibres 
is detached from the radiating layer, it will be found slightly con- 
cave externally, though less so than the outer layer. In its sepa- 
rate condition it is also not quite so concave as when it was con- 
nected with the inner surface of the radiating fibres ; but when its 
central portion is pressed inwards, so as to increase the concavity 
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its inherent elasticity causes it quickly to resume its former eaucer- 
like shape. If the two layers, when detached, be placed side by 



The laMm*] Snrfncc at (he Cireular Fibrous Lamina ; Vbt Long FrooeM of the M>l- 
I«ni u (MD thtoDgh tba tmiBlafl>Bt etutri] part. (SlighU; magnifiad.) 

side, the greater degree of external concavity ia the radiating 
fibrous layer is very perceptible. 

Structure of (As circular lamina. — When highly magnified, the 
fibres of the circular lamina are found to be smaller than those of the 
radiate fibrous layer, and to vary from the 6000th to the 10,000th 
of an inch in breadth. The outer fibres run parallel with each other, 
and do not interlace ; they are diaphanous, and free from any wavy 
longitadinal lines. Under acetic acid, the fibres enlarge and assume 




Tb* Fibiw oompoBing the CIrenlar Fibrotu Lamiua. 

a certain degree of opacity; and in some instances this lamina also 
presents distinct oval nuclei elongated in the direction of its fibres ; 
bat as in the radiate lamina, never in the separate fibres, and most 
commonly they are not present. 

It 18 often not easy to decide whether a structure is muscular : 
bence doubts may arise as to the true nature of the two fibrous 
laminie of the membrana tympani. My own researches do not seem 
to favor the view of that membrane being a contractile tissue. The 
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facts which appear to militate against the idea of its being muscu- 
lar, are : — 

1st. The absence of distinct nuclei in the fibres. 



Fio. 57. 




The Fibres of the Ciroular Fibrous Lamina, treated with Acetic Acid. 

2d. The great denseness and hardness of the latter, and their firm 
and unyielding structure, they being so strong as to be with diffi- 
culty torn across. 

(c.) The mucous membrane forming the inner layer of the mem- 
brana tympani is, in the healthy ear, so extremely thin as to be with 
difficulty detected ; though by careful dissection it may be removed 
entire from the inner surface of the circular fibres, with which it is 
connected with considerable firmness by fine cellular tissue. 

It will now be evident that of all the laminae which constitute the 
membrana tympani, not one is proper to that organ; all of them 
being directly continuous with other structures, of which they appear 
to be modifications. Thus : — 



Fig. 58. 




The Radiate Fibrous Lamina, the Circular Fibrons Lamina, and the Mucoas Membrane of 
the Membrana Tympani, seen to be continaous with the other struotares. (Slightly 
magnified.) 

1st. The epidermis is continuous with that lining the external 
meatus. 
2d. The demxis is continuous with the dermis of the meatus. 
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3d. The fibrous lamina conaiata of the radiate fibrous lamiiia, 
■which IB a prolongation of the periosteal lining of the external 
meatas; and the circular fiirous lamina, a prolongation of the peri- 
osteum of the tympanum. 

4th. The layer of mucous membrane forms part of the lining of 
the tympanic cavity. 

Previous to considering the functions of the fibrous larainse of the 
membrana tympani, it is desirable to advert to another point in the 
stracture and relations of this organ. It has been already stated 
that the membrana tympani is attached, at its circumference, to the 
temporal bone, and, at its central part, to the malleus, which latter 
bone is so suspended by means of the processus gracilis and the 
short process of the incus, that the long process can move inwards 
towards the tympanic cavity, and outwards towards the meatus. It 
must be evident, therefore, that in order to prevent the concave 
membrana tympani, with the above attachments, from remaining in 
a state of relaxation, either the tensor tympani muscle must be in a 
state of continual contraction, or some other provision must exist 
for retaining the membrana tympani in the moderately tense con- 
dition fitting it to receive the sonorous undulations. This provision 
actually exists, and, as far as I am aware, has hitherto escaped the 
attention of anatomists : it is tite tensor ligament of the membrana 
tympani. 

The ligament in question is about three-fourths of a line in length, 
and is attached internally to the cochleariform' process, and exter- 
nally to that part of the inner surface of the malleus where the long 
process joins the neck. In the interior of this ligament, which 




Tb« AtUahmenti of the Ttoior Tfmpani Lignoieat ; th» IsdiIdh o( tha Tmaor Tjmpani 
Hb«cU If drkwn opwarda lo u to laaic the ligunant ilolited. (Slightl; magnifled,) 

is tubiform, is placed the tendon of the tensor tympani muscle. 
Anteriorly the ligament is thin, consisting of very delicate fibres ; 
but the remainder is thick, dense, and composed of firm ligamentous 
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tissue. So long as it remains entire and the membrana tympani 
uninjured, the latter structure retains its natural degree of con- 
cavity and tenseness ; but when the ligament is cut through, or 
there is a solution of continuity, resulting from disease, the mem- 
brana tympani becomes very flaccid, even though the tendon of the 
tensor tympani muscle remains entire. When the tensor tympani 
muscle is pulled, in a preparation of the parts, the membrana tym- 
pani is rendered very tense, and the tensor tympani ligament re- 
laxes ; but so soon as the muscle relaxes, the membrana tympani 
returns to its original state, and the ligament again becomes tense. 

On the functions of the fibrous laminse of the membrana tympani, 
— It is obvious that one use of the fibrous laminse of the membrana 
tympani is to present a firm but delicate membranous septum for the 
reception of sonorous undulations. The arrangement of the two 
sets of fibres at right angles to each other has the effect of impart- 
ing great strength, combined with extreme delicacy and tenuity, to 
the membrane. As stated, there is no evidence to prove that the 
fibres of which the membrana tympani is composed possess in them- 
selves any contractile power ; neither do the component fibres of the 
laminsB appear to evince more than an extremely slight degree of 
elasticity. An examination, however, of the structure after death, 
shows that it has an inherent power of returning to its natural state 
after being unusually distended. Thus, if the membrana tympani be 
exposed without interfering with its natural state of tension, and the 
canal containing the tensor tympani muscle be laid open, so that the 
muscle can be drawn towards its origin, the external concavity of 
the membrana tympani can be increased until it becomes very tense; 
but as soon as the muscle is let go, the membrana tympani will be 
observed to resume its former condition. This action is explainable 
partly by the slight elasticity of the circular cartilaginous band, into 
which the peripheral extremities of the radiating fibres are inserted, 
and partly by the slight elasticity of these fibres themselves ; but 
more especially by the peculiar arrangement of the circular fibrous 
lamina, which has always a tendency, when left to itself, to assume 
a more shallow form. Thus when the membrane is rendered very 
concave, the circular fibres are slightly separated from each other ; 
but when the extra tension ceases, the fibres intersecting the circu- 
lar ones aid in drawing the latter together again. 

The disposition of the central region of the circular lamina also 
assists it in bringing back the membrana tympani to its natural 
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state after tension by the tensor tympani muscle. It has ^3een 
stated that the middle part of these circular fibres, instead of being 
attached to the handle of the malleus, is applied against its inner ^ 
surface, and thus the membrane is further rendered tense by the 
pressure of the long process of the malleus against its outer surface 
during the action of the tensor tympani muscle ; and when this 
muscle ceases to act, the central part of the circular layer reacts 
on the malleus, and constrains it to resume its usual position. Be- 
sides the office of bringing the membrana tympani to its natural 
state after the action of the tensor tympani muscle, the circular 
fibrous layer would appear to be always acting as an antagonist to 
the tensor tympani ligament ; so that by the continued action of 
these two tissues — ^the one drawing inwards, the other outwards — 
the membrana tympani is kept in a state adapted to receive all the 
ordinary sonorous undulations, independent of any exercise of mus- 
cular power. 

The fwnctiona of the membrana tympani, — Anatomists generally 
oonaider that the use of the membrana tympani is to receive the 
sonorous undulations from the air of the meatus, and conduct them 
to the ossicles, by which they are conveyed to the labyrinth. 
Whether vibrations are conducted to the labyrinth through two 
media, or through the air alone, there can be no doubt that the 
membrana tympani is the agent whereby the vibrations are con- 
Teyed from the meatus extemus to the tympanum. I shall, in a 
future part of this volume, try to prove that another function of the 
membrana tympani is, in conjunction with the muscles and bones 
of the tympanum, to act as the analogue of the iris of the eye: and 
thus, firstly, shut out from the internal ear, or at least modify, the 
effect of loud vibrations ; and, secondly, render the ear susceptible 
of the more delicate undulations. 

Whatever opinion may be held respecting the functions of the 
membrana tympani, there can be no doubt that its integrity is 
essential to the due performance of its functions, as also that it 
should retain its natural degree of resiliency, and that its muscles 
should be able to move it with ease. 



CHAPTER IX. 

THE MEMBRANA TYMPANI (conttnued). 

THE BPIDERMOID LATER — DERMOID LATER — (a) ACUTE INFLAMMATION — TREATMENT— 
CASES — (&) CHRONIC INFLAMMATION — GASES — (c) ULCERATION — CASES. FIBROUS 
LAMINiB — (a) ACUTE INFLAMMATION — {b) CHRONIC INFLAMMATION— {c) ULCERATION 
— (<0 CALCAREOUS DEGENERATION — (0) RELAXATION OF THE MEMBRANA TTMPANI— 
TREATMENT— CASES. 

In describing the diseases of the membrana tympani, I shall speak 
ia succession of its epidermoid, dermoid, and fibrous layers, leaving 
the consideration of the mucous layer till the diseases of the tym- 
panic cavity come under review. 

I. The Epidermoid Layer. — This layer is sometimes secreted in 
such large quantities as to form a mass several lines in thickness 
on the outer surface of the dermis. In some cases I have known 
this mass to be composed of six or seven laminae, closely packed 
upon each other. The symptoms attendant upon this accumulation 

Fio. 60. 
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Epidermoid Layer of the Membrana Tympani hypertrophied. (Magnified three diameters.) 

are analogous to those of accumulation of epidermis in the meatus; 
there is also often a great degree of cerebral irritation from the pres- 
sure on the chain of ossicles. The treatment is similar to that em- 
ployed where there is accumulation of epidermis in the meatus exter- 
nus. A syringe and warm water are usually sufficient to loosen luid 
bring away the mass. Should they not be so, a few drops of water 
or soap and water, dropped into the meatus for a day or two, will 
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loosen and facilitate the removal of the mass. As a general rule, 
the symptoms of deafness and discomfort in the head wholly dis- 
appear with the extraction of the collection. 

II. ITie Dermoid Layer. — This layer of the membrana tympani, 
like the dermis of the meatus, is subject to acute and chronic inflam- 
mation, and also to ulceration. On account of the intimate relations 
existing between the dermoid and fibrous layers of the membrana 
tympani, it is of great importance to put a stop to these affections 
of the dermis, since they are apt to be prolonged to the deeper- 
seated layers of the organ. 



(a.) ACUTE INFLAMMATION OF THE DERMIS. 

Acute inflammation of the dermis usually occurs in debilitated 
subjects, and is produced by the application of cold, or cold water, 
or any foreign body to the surface. The exciting causes are sudden 
exposure to cold air after being in a warm room, or cold water find- 
ing its way into the ear while bathing; often also it arises from the 
extension of inflammation from the dermis covering the meatus. 
The symptoms of this kind of inflammation are slight pain at the 
bottom of the meatus (aggravated by coughing, sneezing, and at 
times by swallowing), also not unfrequently an itching, with slight 
dulness of hearing. On examination, the outer surface of the mem- 
brana tympani is seen to be dull, and the dermoid layer opaque ; its 
bloodvessels being distended with blood. All the vessels bordering 
on the malleus arQ very much larger than natural, and frequently 
form two red lines, one running on each side of the long process of 
the malleus. After a few days a discharge of mucus often takes 
place. This affection, if left unsubdued, is apt to advance to ulcera- 
tion, and the fibrous layers are also liable to be destroyed. 

Treatment. — The treatment is very similar to that for acute in- 
flammation of the dermoid meatus. One or more leeches should be 
applied to the margin of the orifice of the meatus, warm water should 
be syringed into it thrice or oftener daily, hot fomentations used all 
around the ear, and, if requisite, aperient medicines and calomel ad- 
ministered. Most usually the inflammation (seldom accompanied 
by discharge, though a small quantity sometimes issues from the 
surface of the membrane) soon succumbs to this treatment, and the 
fibroQB laminao escape uninjured. 
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Oase I. Acute inflammation of the dermoid layer of the memhrana 
tympani. — G. W., Esq., aged 60, consulted me on February 15th, 
1853, on account of pain in his right ear. 

History. — Without assignable cause, slight pain occurred in the 
right ear several days ago, which has remained till now, being aggra- 
vated at times. It is increased by coughing, and slightly when swal- 
lowing. A sensation of fulness is also complained of. On examina- 
tion, I found the dermoid layer of each membrana tympani to be 
more opaque than natural, and numerous bloodvessels, especially at 
the upper part, were observed to be distended with blood. There 
was but slight diminution in the power of hearing. 

Treatment. — As the pain was not very severe, the ear was ordered 
to be syringed out with warm water twice daily, a linseed-meal poul- 
tice to be applied over the ear at night, and a stimulating liquid to 
be rubbed over the back of the ear. The pain gradually ceased, 
and the membrane returned to its natural state. 

Case II. Acute inflammation of t/ie dermoid layer of the membrana 
tympani. — B. S., Esq., a medical man, aged 48, saw me in February, 
1852. 

Sistory. — When a student, twenty-six years previously, he had 
an attack of cold, and became suddenly deaf in both ears, but re- 
covered in the course of two months. Sixteen years ago, had an 
attack of vertigo, and suddenly lost the use of the left ear ; the 
hearing partially returned, but still remains dull. A fortnight be- 
fore consulting me, he had relaxation of the throat, with an uncom- 
fortable feeling in the left ear, and again became dull of external 
hearing, though the sound of his own voice was like thunder. On 
eocamination, the membrana tympani was observed to be swollen and 
much redder than natural ; its bloodvessels being large and dis- 
tended. Watch heard at a distance of two feet. 

Treatment. — Slight counter-irritation was kept up behind the ear, 
and a cooling lotion applied to the meatus for ten days ; at the end 
of that time the patient quite recovered. 

Case III. Acute inflammation of the dermoid layer of the Tnem- 
hrana tympani. Discharge of viscid mucus. — ^Master S., aged 8, 
was brought to me by his father, a physician in London, on the 
19th April, 1853. 

History. — ^A few days previously, when not feeling very well, com- 
plained of slight pain in each ear, which continued for two days, 
and was followed by a discharge of mucus, with slight dolneas of 



THE MEMBRAXA TYMPANI. 167 

hearing. The latter symptoms have remained until the present 
time. 

On examination, each external meatus was observed to be par- 
tially filled with matter, which was removed by the syringe, and 
found to be composed of masses of mucus, similar in character to 
those issuing from the meatus in cases of acute inflammation of the 
dermis. They were more flocculent, whiter, but not so elongated as 
in the secretion from the mucous membrane of the tympanum. After 
the meatus had been cleansed, the outer surface of the membrana 
tympani was seen to be of a deep red color, and to project outwards 
into the cavity of the meatus. More minute inspection showed that 
this red appearance depended upon the tumefaction of the dermoid 
layer of the membrane, which being denuded of epidermis, the pro- 
cessus brevis of the malleus was observed at its uppermost part. 
The hearing was very dull. 

T}reatmenl. — A leech was ordered to be applied to the margin of 
the orifice of each meatus, and hot poultices to be kept over the ears. 
By these means the pain was subdued, and the inflammatory symp- 
toms abated. In the course of three days a small portion of vesicat- 
ing paper was applied behind each ear. The power of hearing re- 
turned by degrees, the discharge disappeared, and the dermoid mem- 
brane regained its natural appearance. 

Case IV. Acute inflammation of the dermoid layer. Secretion of 
mucus. — A. Moorman, aged 58, was admitted under my care at the 
St. George's and St. James's Dispensary, on May 24th, 1850. 

History. — During the last five months has felt much debilitated. 
About seven weeks previous to seeing me, pain suddenly attacked 
the right ear, and was followed by a "steaming and hissing sound." 
After this sound had remained for three weeks, a discharge issued 
from the ear, which has continued to the present time, accompanied 
by a good deal of itching, and by a sensation as of something grind- 
ing within the ear. On examination, the watch was only heard when 
in contact with the ear ; the dermoid layer of the membrana tym- 
pani was observed to be flat, red, and very much swollen ; and there 
was a watery discharge, consisting principally of epidermoid cells. 
The sTirface of the meatus was rather redder than natural. 

Treatment. — The ear to be syringed with warm water twice daily ; 
and vesicating paper to be applied each night behind the ear. 

May 81. — Better; the noise less loud; the power of hearing in- 
creased. 
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June 7. — Improves daily: the quantity of discharge is much 
diminished ; and the noises have ceased, with the exception of short 
occasional attacks. The membrana tympani is recovering its natural 
aspect. 

(J.) SIMPLE CHRONIC INFLAMMATION OF THE DERMOID LAYER, 
WITH OR WITHOUT AN ACCUMULATION OF EPIDERMIS. 

This aflfection is also commonly produced by cold, but is of little 
importance, excepting when it results in the secretion of large quan- 
tities of epidermis. A simple tumefaction of the dermoid layer 
usually aflfects the hearing power too slightly to cause the patient to 
apply for relief: in many instances where the layer has been hyper- 
trophied, the patients have suffered no inconvenience. If, however, 
it becomes so tumefied as to render the membrana tympani tense, 
then a perceptible deafness is induced. In the majority of cases of 
hypertrophy of the dermoid membrane, there coexists a thickening 
of the mucous membrane of the tympanum, which causes the deaf- 
ness. The presence of several layers of epidermis on the outside 
of the dermis is also a source of considerable deafness, and very 
frequently of uncomfortable sensations in the ear and head. 

Case I. Simple chronic inflammation of the dermoid layer, with 
an accumulation of epidermis on its surface, — Colonel T., aged 45, 
strong, and in good health, consulted me on July 1st, 1855, on ac- 
count of a buzzing sensation in both ears, especially in the right, 
which had lasted for three months, accompanied by a feeling of op- 
pression in the head and dulness of hearing. On examination, the 
watch was heard only when in contact with the ear, and a large 
quantity of epidermis was observed at the bottom of the meatus. 
By means of the syringe, several layers were extracted, and the 
surface of the dermis, which was red and thick, exposed. On the 
removal of the epidermis, the noises and unpleasant sensation in the 
head vanished, and the hearing was much improved; the hearing dis- 
tance with the watch being six inches. 

Case II. Chronic inflammation and hypertrophy of the dermoid 
layer. — R. J., Esq., aged 25, visited me on March 29, 1853, on ac- 
count of dulness of hearing. 

History, — Five years ago, after a large portion of cerumen had 
been scooped out, had irritation in the ears, and remained deaf for 
some time afterwards. Three months ago, when suffering from deaf- 
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ness, was relieved by the use of the syringe ; lately the left ear has 
again become dull, and he has complained of pain in it, and in the 
left side of the face. On examination^ the right ear heard the 
watch at a distance of two inches ; the left at the distance of an 
inch. The dermoid layer of each membrana tympani was hypertro- 
phied, and that of the left ear was very red. 

Treatment. — ^A slight discharge was kept up from the surface of 
each mastoid process, and a weak solution of nitrate of silver (gr. v 
ad §j) was applied to the surface of the affected membrane. 

April 9. — Hearing improved. The watch is heard by the right 
ear at a distance of three inches ; by the left, at a distance of seven 
inches. 



(c.) CHRONIC CATARRHAL INFLAMMATION OP THE DERMOID LAYER. 

This form of inflammation is far from being rare. Like the same 
disease of the dermoid layer of the meatus, it often occurs in chil- 
dren out of health, and also results from the application of cold to 
the surface of the membrane. It very frequently takes its origin 
in an attack of acute inflammation, which, instead of subsiding, be- 
comes chronic. The discharge usually consists of the epidermoid 
cells, which are thrown off in conjunction with a quantity of fluid, 
instead of forming a distinct epidermoid layer. On removal of the 
discharge, the dermis is found to be swollen, and entirely denuded 
of epidermis ; the color of the surface varying from a deep to a 
palish red. The cases of this disease require the deepest attention, 
since they are apt to terminate in the formation of granulations or 
of polypi on the surface of the membrane, or in ulceration ; the 
latter process endangering the fibrous laminas. This affection is 
also not unfrequently associated with a corresponding one of the 
dermoid layer of the meatus ; which may be subdued without the 
disease of the membrana tympani being cured. 

Ciawc I. Chronic catarrhal inflammation of the dermoid layer ^ with 
thickening of the mucous membrane of the tympanum. — Rev. W. A., 
aet. 32, visited me on the 18th of November, 1854. 

History. — Since childhood the left ear has been useless. During 
the past year the right ear has been dull of hearing at times, and 
he has complained of irritation of the ear, for which he has been in 
the habit of using an ear-pick. Lately his deafness has so increased, 
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that he has to be loudly spoken to within a yard of the head, and 
also complains of a discharge from the right ear. On examination, 
the dermis of the meatus in the right ear was observed to be red, 
while the dermoid layer of the membrana tympani was partly red 
and partly white : there was also an abundant discbarge of mucus. 

Treatment, — The ear to be syringed out with warm water thrice 
daily, three leeches to be applied to the orifice of the meatus, and 
vesicating paper to be kept behind the ear, 

Nov. 26. — Much better: thinks he now hears as well as he has 
done for some years. The dermoid layer of the membrana tympani 
is less red ; the discharge is less abundant. 

Ca^e II. Catarrhal inflammation of the dermoid layer after bath- 
ing, — Miss J. G., 89t. 27, consulted me on September 15, 1855, on 
account of a dulness of hearing in the left ear, with discharge. 

History. — A year previously, immediately after bathing in the 
sea, felt a slight pain in the left ear, which continued for three or 
four days, and was followed by a discharge, which has remained 
until now, accompanied by a dulness of hearing. On examination, 
the surface of the dermoid layer of the membrana tympani was found 
to be covered with discharge, which being removed, the membrane 
was seen to be red, and its bloodvessels distended. Under the 
same treatment as in the last case, the patient was cured in two 
months. 

Case III. Catarrhal inflammation of the dermoid layer after 
measles. Polypoid growth from the surface, — Miss M. E. S., aged 
10, not strong, was brought to me on April 2, 1863. 

History, — Three years previously had an attack of measles fol- 
lowed by discharge from the left ear, and considerable dulness-of 
hearing in both. Eight months ago had an attack of low fever, 
which remained for two or three months, and much increased the 
deafness. At the present time has to be spoken to distinctly within 
a yard of the right ear. Every night there is discharge, and a cer- 
tain amount of earache. Is better in warm weather. 

On examination there was found in the right ear a large quantity 
of discharge, which being removed, the dermoid layer was observed 
to be much hypertrophied, and red growths covered considerable 
portions of it, especially posteriorly. Hearing distance four inches. 

Left ear, — Membrana tympani white at the upper part, and the 
dermis much thickened; discharge abundant; hearing distance half 
an inch. 
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TWatmetU. — A solution of chloride of zinc, two grains to the 
ooDce, was injected into each ear daily, and a discharge was kept 
up from the surface of the mastoid process. Under this treatment 
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the discharge disappeared, and the power of hearing was greatly 
improved. 

CSmc IV. CatarrKalinJIamvialion of the dermoid layer, following 
measles. — Master M. N., aged 6, pale, thin, and of a scrofulous dia- 
thesis, was brought to me on the 12th of May, 1851, on account of 
a discharge from the right ear. 

History. — Since infancy has been subject to attacks of earache ; 
five months ago had an attack of measles, followed by a discharge 
from the right ear, which, though diminishing at times, has never 
wholly ceased. No duluess of hearing has been perceived. 

On eeaminatum, the hearing distance of the right ear was found 
to be reduced to four inches ; the meatus contained a large quantity 
of oflfensiTe discharge ; the outer surface of the merabrana tympani 
was flat; the dermis was white, and much thickened. 

Tnatmeni. — Tonic medicines were administered; the ear syringed 
ont with half a pint of tepid water thrice daily, and afVerwarda with 
a solutaon of tannin, three grains to the ounce ; and a stimulating 
liniment was rubbed over the mastoid process twice daily. This 
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treatment, persevered in for two months, removed the discharge, 
diminished the hypertrophy of the membrane, and improved the 
power of hearing. The patient was brought to me three or four 
times subsequently, suffering from a recurrence of the attack, but it 
always yielded to similar treatment. 



{d.) ULCERATION OF THE DERMOID LAYER OF THE MEMBRANA 

TYMPANI. 

Ulceration of the dermoid layer is an affection only occasionally 
met with, and is either the result of long-continued catarrh of the 
dermis, or of the application to its surface of irritating matters, or of 
cerumen. The symptoms are very similar to those described in the 
previous section ; there is, however, frequently a discharge of blood, 
and the pain is more severe. 

Case I. Ukeration of the dermoid layer from the presence of ceru- 
men. — Mrs. G., aged 40, saw me on May 26th, 1855. 

History, — Fourteen days previously she had a singing in the left 
ear, which came on suddenly after fatigue, and has remained until 
the present period ; it is accompanied at times with confusion in 
the head. 

On examination, the meatus was found to be full of cerumen, and 
the watch was only heard when in contact with the ear. On remov- 
ing the cerumen by a syringe and warm water, the outer surface of 
the membrana tympani was observed to be red. At its anterior 
part there was a small surface, about three-quarters of a line in dia- 
meter, where the dermis had been wholly destroyed by ulceration; 
and there was also a small depression, at the bottom of which the 
membrane' was red. Hearing distance reduced to eight inches. No 
applications were made, and the ulcer healed in a few days. 

Case II. Ulceration of the dermoid layer ; fibrous layers exposed, — 
J. A., Esq., aged 35, was sent to me on March 26, 1850, by Mr. 
Mossop, of Whitehaven. 

History. — Twenty years ago, had a polypus in the right ear, which 
was removed ; but it grew again, and was a second time removed ; 
since the last removal has had discharge at times from this ear. 
Three years previously had a severe cold, was very deaf for a week, 
and then gradually recovered ; but since that attack has been very 
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deaf durisg a cold. Is at present suffering from a cold, and is so 
deaf as to require to be loudly spoken to close to him. 

Right car.— On examination the surface appeared to be red, and 
at the posterior part there was a small depression, from which the 
dermoid layer had been eroded by ulceration. When the tympanic 
cavity is distended, there is an outward bulging of the fibrous layers 
through the orifice in the dermis. Watch heard when in contact 
with the ear. 

Left ear, — The dermoid membrane is white and thick, and dis- 
charge issues from its surface. Hearing distance half an inch. 

Treatment, — ^A discharge was kept up over each mastoid process, 
and small doses of blue pill were administered ; by degrees the hear- 
ing slightly improved. 

CcLse m. Ulceraticm of the dermoid layer. Discharge of Hood, — 
M. S. Chambers, aged 7, was admitted under my care at the St. 
George's and St James's Dispensary, on January 18, 1850. 

History, — A year and a half ago, suffered from an attack of small- 
pox, from which she was very ill for six weeks. A few months after 
the attack, discharge suddenly issued from both ears, and has con- 
tinued ever since, being very offensive, and at times mixed with 
blood : has lately been also subject to itching in the ears, earache, 
pains in the forehead, and giddiness. On examining the right ear, 
its surface was observed to be red and tumefied, and there was an 
orifice, at the anterior part, through the whole of the laminae. 

Left ear, — The dermis is of a deep red, and its central portion 
has been destroyed by ulceration: when the tympanic cavity ^ 
distended with air, the fibrous layers bulge outwards. 

The treatmeTd consisted in the administration of tonics : in keep- 
ing up a discharge from the surface of the mastoid process; and in 
the use of gentle astringents. After several weeks the discharge 
gradually diminished, and all pain ceased. 

8. The fibrous laminw. — ^Although the two fibrous laminsB are so 
distinct in their structure and relations, their diseases are so similar, 
and they are usually so equally affected, that it is desirable to con- 
sider them together. The diseases to which they are liable are : 
Acute inflammation, chronic inflammation, hypertrophy, ulceration, 
and calcareous degeneration. 
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(a.) ACUTE INFLAMMATION OF THE FIBROUS LAMINA. 

When the fibrous layers of the membrana tympani are the 
of acute infiammatioii; the mucous membrane of the tympanum 
usually similarly affected, which rdhders it diflScult to define ttz»e 
symptoms of acute mfiammation of the fibrous layers. This tiS^^c- 
tion is usually excited by cold air striking the outer surface of tR^ 
membrane ; hence, the suddenly passing from a heated room into 
cold air, especially in an easterly wind, often produces it. As fa 
inflammation of the mucous membrane of the tympanum, there is 
commonly the predisposing cause of debilitated health. The symp- 
toms of this affection are a tickling sensation deep in the ear, often 
accompanied by involuntary movements of the membrana tympani, 
consequent on the irregular action of the tensor tympani muscle. 
This sensation increases, and a severe lancinating pain ensues, 
which is increased by the act of deglutition, the use of the handker- 
chief, coughing, or sneezing. On eccamination, the surface of the 
membrane is seen to be shiny, its color more leaden than usual, 
tinged frequently with a reddish hue, from the distension of its 
vessels vrith blood. The affection commonly ends in resolution, but 
sometimes ulceration ensues, which will be afterwards described. 

The treatment of this form of acute inflammation consists in the 
use of leeches to the margin of the orifice of the meatus, followed 
by hot fomentations and poultices ; while calomel and opium are 
administered internally. Cases of this disease will be given under 
''acute inflammation of the mucous membrane of the tympanum." 



(6.) CHRONIC INFLAMMATION AND HYPERTROPHY OP THE 

FIBROUS LAYERS. 

In this affection, the fibrous layers continue for some time con- 
gested or become opaque. This disease will be treated of at length 
under the head of "rigidity of the membrana tympani." 



(c.) ULCERATION OF THE FIBROUS LAMINJB OP THE 

MEMBRANA TYMPANI. 

This affection commonly originates either in acute or chronic 
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ottarrhal inflaintnation of tlie dermoid layer ; but sometimes it is 
the result of primary acnte iBflammation of the fibrous layers. It 
BBwally occurs in persons of debilitated health, and is often attended 
with considerable constitutional irritation. When it originates in 
catarrh of the dermoid layer, that membrane becomes destroyed in 
parts, and the outer surface of the radiate fibrous lamina is exposed 
to view. If in this state the membrana tyrapani be examined with a 
speculum and a strong light, the radiate fibrous layer is seen to 
form the floor of a depression, the margins of which are formed by 
the dermoid layer. In some cases this surface is covered by deep 
red granalations ; in others, large portions of the fibrous laminaa 
are exposed, which pour out an abundant discharge ivithout the 
pre-sence of any granulations. After some of the fibres of the 
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fibrous lamime are destroyed by the ulcerative process, the remain- 
ing fibres are so much weakened that the whole lamina falls inwards 
towards the surface of the promontory, and thna the size of the 
tympanic cavity is greatly diminished. In other instances, a great 
portion of the fibrous lamina is entirely destroyed, and the mucous 
layer atone remains; or portions of all the laminie are eroded, aud a 
perforation is the result. Upon inspection, a case of perforation of 
themembranatympani.produced by ulceration of the fibrous lamina, 
and advancing from without inwards, can always be distinguished 
from a case of perforation originating, as it more commonly does, in 
catarrh of the mucous membrane of the tympanum, and advancing 
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from within outwards. In the latter class of cases, the margin of 
the orifice ie sharp, smooth, and well defined; its shape is usnallj 
_ round or oval ; and the remaining portion of the membrane, retaiu- 




ing its natural plane, ia smooth : whereas, in cases of perforatioD 
from ulceration of the dermoid and fibrous lajers, the margins mkI 
. form of the orifice are irregular ; and the plane of the remnaDl of 
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the membrane, deviating from the natural state, is often fuimel- 
shaped, and very concave externally. 

Ulceration of the fibrous layers of the membrana tympaai oooe 
established is liable to remain during many year^, and is one of tha 
diseaaea hitherto comprised under the term " otorrhcca." Some- 
times a large part of the substance of the fibrous layers ia DOtiroljr 
eOaced, and the outer surface of the mucous membrane pours out ■ 
secretion. A singular accompaniment of this affection of the fibroiu 
lamtns ia a oontraotiou of the carotid canal. I have so freijtnnUjr 
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found tbis condition where the membrana tympani has been ulcer- 
ated, and so rarely met with it under other circumstances, that I 
am induced to consider it as connected with the ulceration. The 
treatment to be pursued in cases of ulceration of the fibrous laminie, 
consists in washing out the meatus frequently with warm water, and 
in applying, by means of a syringe, a weak solution' of the nitrate 
of silver, or some other astringent, to the part affected. If the 
membrana tyrapani has been perforated, the use of an artificial 
membrana tympani will often be of service, A slight discharge 
should also be kept up from the surface of the mastoid process. 
Concurrently with these local applications, measures should be taken 
to strengthen the general health. 

Oase I. Ulceration of the fhrous laminee of the membrana tym- 
pani. — W. W., aged 50, a medical man, residing in London, con- 
salted me, in 1852, on account of a long-standing discharge from 
the left ear, accompanied by deafness. 

History. — ^In early life, after repeated attacks of earache, a dis- 
cLarge flowed from the left ear, which has not ceased for more than 
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4 week or two at a time since that period. Lately there has been 
%t times great deafness, producing extreme inconvenience, as the 
tight ear has been useless during many years. Upon syringing the 
left ear, a large quantity of offensive matter was removed, and the 
membrana tympani became distinctly visible. Its circumference 
was in a natural state, but at the central part the dermoid and 
fibrous layers had been destroyed by ulceration, so as to disclose 
the outer surface of the mucous layer. Instead of forming a sep- 
tum io the situatioQ of the natural organ, the membrane was nearly 
U 
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in contact with the outer surface of the promontory. Upon the 
patient swallowing with closed nostrils, the mucous membrane was 
observed to bulge outwards, and fornt a kind of bubble, which re- 
mained until the act of swallowing was repeated with the nose open, 
when the membrane again fell inwards. During the time the mem- 
brane projected outwards, the hearing power was greatly improved; 
but diminished as soon as it fell inwards. 

The treatment consisted in syringing out the ear twice daily, so 
as to remove the discharge, in applying a weak solution of nitrate 
of silver to the outer surface of the membrane, and in keeping up a 
slight counter-irritation over the mastoid process. The result was, 
that the power of hearing improved, and the condition of the mucous 
membrane became so much strengthened that, instead of falling in- 
wards towards the promontory, it was able to form a tympanic cavity. 
So long as that remained, the hearing was excellent; but if from 
any cause the mucous membrane fell inwards, the performance of 
the act of deglutition, during the closure of the nostrils, immediately 
restored it to its natural position, and improved the hearing. 

Case II. Ulceration of the fibrous laminse of the membrana tym- 
pani. — Mrs. E. C, aged 38, consulted me in June, 1850, on account 
•of deafness in both ears, accompanied by giddiness and discharge. 

History. — Twenty years previously she had a bad cold, followed 
by deafness and a discharge from both ears; and the latter has con- 
tinued to the present time. Has been subject to attacks of earache, 
usually followed by an increase of the discharge, which, during a 
cold, is much more abundant, often becoming very offensive. During 
the last year has been much worse, complaining of much singing in 
the head, and giddiness. She requires to be distinctly spoken to 
within the distance of a yard. On eocamination, a quantity of fluid 
discharge having been removed from each meatus, the right mem- 
brana tympani at the posterior and lower part appeared white and 
thick, while the anterior and upper part had fallen inwards, and 
appeared as if attached to the promontory; its outer surfece was 
uneven, and poured out the discharge; air passed through the Eu- 
stachian tube. Hearing distance two inches. 

Left ear. — Hearing distance one inch. The upper half of the 
membrana tympani had fallen inwards, was red, and poured out a 
discharge. The treatment consisted in keeping up a discharge from 
the back of the neck, in syringing out the ears twice daily, and in 
applying a solution of nitrate of silver (gr. xx ad Sj) to the surface 
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of the membrane. This treatment was pursued during two months: 
the discharge gradually disappeared; aud the hearing was greatly 
improved. ' 



(A) CALCAEE0U3 DEGENERATION OP THE FIBROUS LAMINA 
OF THE MEMBRANA TYMPANI. 

The fibrous laroinee of the membrana tympani frequently undergo 
calcareous degeneratioo. This change occurs at all periods of life; 
sometimes taking place when the remaining portion of the membrane 




lar Fibrous LsdiIdb of ths Mem 



is healthy, and no other abnormal state can be detected in the organ. 
In some eases this calcareous condition of the membrane is symp- 




Cdeuioiu Dcpodt In the Radials Fibrona Lftmiiik of th« HembraTiB T7mp>ni. 



tomatic of calcareous deposit within the tympanic cavity; iu others, 
it foIiowB, and appears to be produced by, chronic inflammation, 
with OF without catarrh of the dermoid layer. After ulceration and 
destmction of portions of the membrane, the residue is also at times 
converted into calcareous matter. Sometimes the calcareous matter 
ifl arranged in a circular form, when it will be found to be deposited 
in the circular fibrous layer; at other times it assumes a radiate 
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form, and then the radiate fibroua layer is the seat of the deposit. 
In other cases the whole mass of the membrane is converted into 
calcareous matter. Where there is much diminution of the powM 
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of hearing in this disease, there is usually partial or complete a 

cbylosia of the stapes to the fenestra ovalis, and any treatment mus~ 
have for its object the diminution of the anchylosis. Patients ap- 
plying for relief in such cases must therefore be treated by counter- 
irritation over the mastoid process, and by the administration ^H 
alteratives. ^| 

Case I, — M. C„ aged 32, consulted me in December, 1854, ^| 

Ris/orT/.—'When a child he had an attack of measles, followed by 
great diminution of the power of hearing, so that he has ever since 
been unable to hear unless the speaker's voice is raised higher than 
natural, and brought near to him. There has been discharge for 
many years from the right ear. On examination, the meatus of that 
ear was found full of thick discharge; when this was removed by 
the syringe, the upper half of the membrana tympani was seen to 
be calcareous, the lower half transparent. The Eustachian tube 
was pervious. Watch not heard when in contact with the ear; but 
the crack of the nail was heard at the distance of a foot. 

Le/t ear. — The anterior half of the membrana tympani was calca- 
reous; Eustachian tube pervious; hearing power the same as in the 
opposite ear. Gentle counter-irritation over the mastoid process 
was ordered. The patient was not seen a second time. 

Case II.— J. G. T., Es^.. aged 18, consulted me in 1855. The 
general health was good, with no hereditary tendency to deafness. 

History. — Five years previously dulness of hearing slowly ap- 
peared after an attack of influenza; two years subsequently suffered 
from scarlet fever, followed by discharge from each ear, and by a 
great increase of deafness. The discharge has now ceaaed; bat 
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there is so much deafness that he has to be loudly spoken to within 
three feet At times, especially during a cold, earache is com-^ 
plained of. On examining the right ear, the watch was heard at 
the distance of half an inch. The greater part of the lower half 
of the membrana tympani was converted into a mass of crescent- 
shaped calcareous matter, but the other part of the membrane was 
healthy. Eustachian tube pervious. 

Left ear. — Watch heard on pressure over the ear and over the 
temple; the membrana tympani is more concave than natural; and 
there is a patch of calcareous matter, similar in shape and size to 
that of the right ear. Eustachian tube pervious. The same treat- 
ment was pursued as in the last case, and with some benefit. 

Case III. — Mrs. B., aged 34, in good health, but subject to bilious 
attacks, consulted me in 1854. 

History, — Since an attack of earache when a child, the left ear 
has been useless. Three months ago the right ear became suddenly 
deaf after a cold; the deafness was treated by syringing, the opera- 
tion being followed by slight bleeding, but no immediate improve- 
ment. After a few days, however, the hearing improved, but the 
ear was extremely sensitive, and there was a constant feeling of 
reverberation in it. When more than one person spoke at a time, 
confusion in the ear was produced, and, during the act of swallowing, 
a grating sound occurred in the organ. Noise like that of a water- 
fall is constantly present on the right side. On examining the right 
ear, the larger part of the membrana tympani was found calcareous ; 
the Eustachian tube was pervious ; the hearing distance was six 
inches. The membrana tympani of the left ear had so fallen in as 
to be in contact with the promontory. The watch was not heard, 
but the crack of the nail was heard at a distance of three inches. 
The treatment consisted in keeping up a slight discharge from the 
surface of the mastoid process, which was followed by great dimi- 
nution of the distressing noises in the ears. * 



(e.) RELAXATION OF THE FIBROUS LAMINiE OF THE MEMBRANA 

TYMPANI. 

. Some writers have doubted the existence of the disease called 
"relaxation of the membrana tympani." Thus Dr. Kramer^ says : 

' On the DiMMM of the Ear, translated by Bennett, p. 143. 
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''I may be allowed to baDish relaxation and tension of the mem- 
brana tympani from the catalogue of diseases met with in practice, 
in which I have, indeed, been preceded by Itard, who, however, has 
not adduced his reasons." Although the writers who preceded Dr. 
Kramer, who had spoken of this disease, had not described the 
symptoms nor the ' appearances by which it could be recognized, 
they were nevertheless correct in stating that the disease in question 
existed. Indeed, it appears to me that no disease of the ear can be 
more distinctly diagnosed than the one under consideration. 

The causes of this disease are : — Ist, the effects of an ordinary 
cold, producing hypertrophy of the mucous layer; 2d, inflammation 
of the fibrous layers. From either of these causes, the membrana 
tympani may lose its natural degree of resiliency and become flaccid 
so as to fall inwards, and approach more nearly to the promontory 
than is natural: a change which ends in great dulness of hearing. 
This dulness may, however, be temporarily relieved by pressing out 
the drum to its natural position, either by swallowing with closed 
nostrils, by attempting a forcible expiration, or by forcibly and 
rapidly inhaling air through the nose. No sooner, however, is the 
act of swallowing in the natural way repeated, than the air escapes 
from the tympanic cavity, the membrana tympani falls inwards, 
and the dulness immediately returns. The treatment depends in a 
measure upon the cause of the affection. If the mucous membrane 
lining the tympanum be thickened, counter-irritation over the mas- 
toid process should be practised ; if the fibrous laminae are inflamed, 
leeches should be applied to the margin of the meatus. Where 
the fibrous laminas are weakened, a solution of the nitrate of silver 
applied to the outer surface of the membrane is frequently of great 
service. There are cases where the deafness is not in the least 
degree relieved by forcing air into the tympanic cavity : when this 
happens, it is most probable that partial anchylosis of the stapes 
has taken place. The •following cases illustrate fully the symptoms 
and treatment of this disease. 

Case I. Membrana tympani relaxed; deafness temporarily dimin- 
ished after filling the tympanic cavities with air. — S. B., Esq., aged 
18, consulted me in November, 1853, on account of dulness of 
hearing. 

History, — Several years previously, he became dull of hearing, 
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vrithout pain or any assignable cause, and lately the affection has 
so much increased, that he requires to be loudly spoken to within 
the distance of a yard. The deafness is greatly aggravated during 
a cold. The power of hearing is much improved whenever he has 
blown air into each tympanic cavity; but as soon as the act of 
deglutition is naturally performed, a sensation of weight is felt in 
the ears, and the deafness returns. On examination of the right 
ear, the membrana tympani was found to be opaque; its bright spot 
elongated; the form more concave externally than is natural. On 
swallowing, or forcing the air with the nose closed, the membrana 
tympani expands to its natural form, and remains so until the act 
of deglutition is repeated with the nose open, when it again falls 
inwards. Hearing distance with watch, half an inch. The left is 
in the same state as the right ear. The mucous membrane of the 
fauces is red and thick. 

Treatment, — As there was an evident thickening of the membrana 
tympani, vesicating paper was applied behind each ear; the six- 
teenth of a grain of bichloride of mercury was administered every 
night; and a lotion was applied to the outer surface of each mem- 
'brana tympani, consisting of three grains of nitrate of silver to an 
ounce of distilled water. This treatment, at the end of a fortnight, 
so greatly improved the patient's power of hearing, that he could 
distinctly hear an ordinary voice at three yards' distance. This 
improvement continued until the patient took a severe cold, when 
the deafness recurred ; but was subdued again by a repetition of 
the treatment. 

Case II. Mendrrana tympani relaxed and congested; symptoms 
diminished temporarily by a forcible inspiration through the nose, — 
J. J., Esq., aged 35, came to consult me in September, 1853. 

History. — Since a child, has been subject to earache in each ear. 
For a year or two, this pain has occurred in the right ear only, and 
has lately been very considerable. Complains of a feeling of rum- 
bling in the ears, and of so great a dulness of hearing that he has to 
be spoken to distinctly within the distance of a yard. The rumbling 
sensation and the deafness are both temporarily relieved by sud- 
denly and forcibly drawing in the breath through the nostrils; but 
this improvement disappears immediately the act of swallowing is 
naturally performed, and if that act is delayed, the symptoms slowly 
return in the course of a few minutes. The patient has thus acquired 
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the habit of incessantly "sniffing" the air, which is exceeding" 
unpleasant to himself and to every one around him. While sittii 
in my room, he must have performed this act twenty or thir 
times. On examination^ each membrana tympani was found r^ nei 
and dull, with the bright spot much larger than natural. 

Treatment, — As there was palpable congestion of the membra^my 
tympani, leeches were applied to the margin of the meatus; a ve-s7l 
eating paper kept on each mastoid process; and a warm solution o/ 
chloride of zinc (gr. ij @ Sj) was dropped into each meatus imce 
daily. By persevering in this plan of treatment for three months, 
the patient could hear nearly as well as was natural, and had com- 
pletely lost the habit of "sniffing." 

Case III. Relaxation of Tnemhrana tympani from thickening of the 
tympanic mucous membrane, produced by a cold; deafness improved 
by forcing air into the tympanum, and by syringing with water. — 
Miss J., aged 50, applied to me in May, 1853. 

History. — Suffered when a child from disease of the left ear, which 
produced total deafness. For some years the left ear has been dull 
during a cold, and at times the deafness is very great ; at present 
the patient has to be spoken to loudly within the distance of two 
yards; but after forcing air into the tympanum, the hearing is tem- 
porarily so improved that she can hear what is said in any part of 
an ordinary sized room. This improvement can also be produced 
by syringing water ; but under either treatment, the dulness of hear- 
ing speedily returns. In order to keep up a tolerable amount of 
hearing, she has fallen into the habit of blowing air into the ear 
every few minutes. On eocamination of the right ear, the hearing 
distance was found to be two inches. The membrana tympani was 
white, the surface shiny. Air entered through the Eustachian tube, 
and when it distended the tympanic cavity, the membrana tympani 
was seen to move outwards to a much greater extent than natural. 
This movement was followed by a great improvement in the hear- 
ing, which, however, very soon disappeared. 

JVca^Tne??^.— Considering this to be a case of relaxation of the 
membrana tympani, produced by thickening of the tympanic mu- 
cous membrane, slight counter-irritation was excited over each 
mastoid process, and a solution of nitrate of silver (gr. iij @ 5j) was 
dropped into each ear every night. Tonics were administered. 
After this treatment had been pursued for a fortnight, a manifest 
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improvement took place, the patient heard better, and had no occa- 
sion to force air into the ear; the habit, too, has been nearly over- 
come. I have seen this patient once or twice since — once during 
the year 1855 — and the result of the treatment has, on the whole, 
been satisfactory; the hearing remained much better, except during 
attacks of cold, when the old habit of "clearing the ears," by forcing 
air into them, was had recourse to. 



CHAPTER X. 

THE MEMBRANA TYMPANI (concluded), 

PERFORATION, CAUSES — PHTSIOLOOICAL OBSERVATIONS — EXPEBIMSNTS PBBTI0U8 TO 
THE FORMATION OF AN ARTIFICIAL MEHBRAKA TYHPANI~>ON THE ARTIFICIAL MEM- 
BRANA TTHPANI — THE MODE OF APPLYING IT — CASES — ^RUPTURE OF THE MEMBRANA 
TYMPANI — PHYSIOLOGICAL OBSERVATIONS — PATHOLOGICAL OBSERVATIONS — CASES. 

(a) PERFORATION OP THE MEMBRANA TYMPANI, AND THE USE 

OF THE ARTIFICIAL MEMBRANE. 

When speaking of ulceration of the fibrous layers of the mem- 
brana tympani, I had occasion to point out that perforation of the 
membrane itself sometimes, though rarely, takes place as a result 
The usual cause of perforation of the membrana tympani is catarrh 
of the tympanic mucous membrane. In the latter case, a large 
quantity of mucus is excreted, which fills the tympanic cavity, and 
being too viscid or too abundant to escape through the Eustachian 
tube into the fauces, it consequently presses against the inner sur- 
face of the membrana tympani, causing gradual absorption of its 
substance, and ultimately perforation. That this affection is not 
the result of primary ulceration of the mucous membrane lining 
the inner part of the membrana tympani, is shown, I think, by the 
fact that in cases of perforation no appearances of ulceration are 
observable in any other parts of the tympanic cavity; indeed, as 
will be seen, when considering the diseases of the mucous membrane 
of the tympanum, ulceration is comparatively a rare occurrence. 

The most usual cause of perforation of the membrana tympani is 
scarlet fever : in other cases it is connected with scrofulous disease, 
the mucous membrane of the tympanum throwing out large quan- 
tities of mucus. The result of a perforation of the membrana tym- 
pani, as all medical men are aware, is a certain diminution of the 
hearing power. A small orifice, unattended with any other lesion 
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of the organ, does not produce such a degree of deafness as to be 
very uncomfortable; but, if in addition to the small orifice there is 
a thickened and relaxed condition of the mucous membrane of the 
tympanum, or of the remaining portion of the membrana tympani, 
then very serious diminution of the hearing power occurs. Even 
a large orifice in the membrana tympani often does not produce 
any serious amount of deafness; but if it is accompanied with much 
thickening of the mucous membrane of the tympanum, the patient 
is entirely debarred from conversation, except when specially ad- 
dressed, in a loud tone, within the distance of a yard. What is the 
cause of deafness in cases of perforation? There is, it seems to me, 
no doubt but that one of the functions of the membrana tympani is 
to confine the sonorous undulations to the tympanic cavity, in order 
that they may be concentrated on the membrana fenestras rotundse. 
Indeed, it is probable that the vibrations only partially pass through 
the chain of bones to the vestibule, and that the air in the tympanic 
cavity is one great medium of communication with the labyrinth. 
If the means of communication with the labyrinth be the air in the 
tympanic cavity, it is palpable that an aperture in the membrana 
tympani is likely to diminish the power of hearing, by permitting 
the vibrations to escape from that cavity into the meatus, and so 
prevent their concentration upon the membrana fenestras rotundas. 
This explanation of the diminished power of hearing in cases of 
perforate membrana tympani, seems confirmed by the result of the 
treatment adopted for their amelioration. 

Treatment, — Until very recently, the deafness arising from the 
presence of an aperture in the membrana tympani was regarded 
as incurable, and no systematic treatment was attempted, although 
several writers had alluded to the beneficial consequences following 
the introduction of foreign bodies, especially of lint and cotton-wool, 
where there was perforate membrana tympani. Thus Itard cites a 
case in which the deafness was completely relieved by introducing 
a portion of cotton-wool to the bottom of the meatus. Deleau, too, 
speaks of a patient who greatly idf^roved his hearing, using in this 
way a piece of wool or the central part of an onion. Mr. Todd de- 
scribes "the relief derived from the mere introduction of a little lint 
into the external meatus in those cases where the membrana tym- 
pani has been ruptured or destroyed by disease. So great, indeed, 
is the improvement which takes place from the application of this 
simple remedy, that patients will frequently appear astonished at 
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being so easily relieved."^ In the year 1848, Mr. Yearsley pub- 
lished a pamphlet entitled, " On a New Mode of Treating Deafness 
when attended by partial or entire Loss of the Membrana Tympani, 
associated or not with Discharge from the Ear." In this pamphlet 
he advocates the application of cotton-wool in a moistened state, in 
cases of partial or entire loss of the membrana tympani; the object 
of this substance being, as he has subsequently stated, "to support 
the remaining portion of the membrana tympani, or the ossicula."* 
Eespecting the mode of applying the wool, the following are his 
instructions: "A small piece of wool, diflfering in size according to 
the case, and fully moistened in water, is introduced through the 
speculum to the bottom of the meatus, and adjusted superiorly, 
inferiorly, anteriorly, or posteriorly, according to the situation of 
the perforation and other circumstances connected with the case ; 
but care must be taken that the entire opening be not covered, 
otherwise the experiment will not succeed. It is also indispensable 
to success that the moisture of the wool should be preserved." 

After having conducted some researches into the functions of the 
tympanic cavity, which were laid before the Eoyal Society, and 
made some experiments upon the ears of patients suffering from 
perforate membrana tympani, it appeared to me that an artificial 
membrana tympani could be constructed which might confine the 
vibrations to the tympanic cavity, and concentrate them upon the 
labyrinth. The course of investigation which has been pursued 
by me showed that the guttural orifice of the Eustachian tube is 
closed, except during the momentary action of certain muscles, and 
that for all purposes relating to the passage of sonorous undulations 
the tympanum is a shut cavity; and next, that by a modification 
of Mr. Wheatstone's experiment with a tuning-fork, suggested to 
me by Mr. C. Brooke, the sonorous vibrations communicated to the 
bones of the head appear much louder when the meatus extemus 
is closed than when the orifice is open. 

If^ for instance, a tuning-fork be made to vibrate, and then be 
placed in contact with the head,\he sound proceeding from it will, 
in a few seconds, cease to be heard; but if directly on this cessation 
of sound, the experimenter close the entrance of the meatus in one 
ear so as to convert it into a shut cavity, he will instantly hear a 
renewal of the sound of the tuning-fork ; from which it appears 

* Anatomy and Physiology of the Organ of Hearing. Pp. 105-6. 1852. 

* Provincial Medical and Surgical Journal, Angost ISth, 1862. 
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most probable that the sonorous vibrations communicated to the ex- 
ternal meatus impressed the membrana tympani much more power- 
fully when confined within the meatus than when allowed free com- 
munication with the external air. Considering the result of this 
experiment in connection with the other fact of the ordinarily closed 
state of the tympanic cavity, it appeared to me highly probable that 
the sonorous vibrations imparted to the cavity of the tympanum, 
could only make their due impression on the membranes of the laby- 
rinth when strictly confined to the tympanic cavity, and not allowed 
to expend themselves in the cavity of the fauces. This conclusion 
was strengthened by the fact, that all the walls of the tympanic 
cavity appear expressly constructed for producing resonance, having 
an investing membrane of so great tenuity as scarcely to be detected 
save by the touch or the use of a magnifying glass, and also by the 
observation, that this peculiar condition of the mucous membrane 
was restricted to the tympanic cavity itself and to that portion of 
the Eustachian tube which forms part of the resonant walls of that 
cavity. 

If the view here advanced be correct, and if for the perfect per- 
formance of the function of hearing it be necessary to confine the 
sonorous vibrations to the tympanic cavity, it is clear that the ana- 
logy usually cited as existing between the kettle-drum and the tym- 
panum of the human ear, to the efiect that in both the air within 
should be allowed to communicate with that without, is incorrect; 
and it is further evident, that an opening in the membrana tympani 
must more or less diminish the power of hearing. On examining 
patients affected with simple perforation of the membrana tympani, 
the impaired inability to hear can, in fact, always be detected; al- 
though, as has been stated, if the orifice be small and the organ 
otherwise healthy, the difference is but slight. In the greater num- 
ber of cases, however, where perforation of the membrana tympani 
exists, other lesions of a serious character have coexisted, such as 
thickening of the membrane of the tympanum, pressure on the mem- 
brane of the fenestra rotunda, derangement of the articulation of 
the stapes with the fenestra ovalis, or injury to the nervous expan- 
sion in the labyrinth. Under any of these circumstances it occurred 
to me, that ns an orifice in the membrana tympani, by preventing 
the sonorous undulations, owing to their difiusion in the meatus, 
from being concentrated upon the membranes of the labyrinth, 
^igbl be a direct cause of diminution of hearing power, so it was 
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probable that increase of that power would follow an artificial 
closing of the orifice. 

The preceding train of investigation led me to attempt the con- 
struction of an artificial membraca tympani, which, it was hoped, 
might serve as a substitute for the natural membrane, so far, at 
least, as its function of closing the tympanum, and thus rendering 
its walls resonant, was concerned. 

These expectations of success were strengthened by the result of 
observations made by me on cases of perforate membrana tympani. 
When such cases are not complicated with any serious lesion of the 
organ, it must have been remarked by others as well as by myself, 
that the patient, from some apparently inexplicable cause, at times 
suddenly hears perfectly well, or nearly so. This return of the 
hearing sometimes remains for a few minutes only, at others, for one 
or more hours. Having found the improvement to follow the use of 
a syringe and tepid water, or even of the handkerchief, I examined 
the ear in certain patients after these operations were finished, and 
found that in the former case a bubble of water, in the latter, of 
discharge, had filled up the orifice in the membrana tympani. On 
destroying the bubble, the improvement in the hearing at once dis- 
appeared. In one patient its stay could be prolonged by the use 
from time to time of a solution of gum acacia in water. On recon- 
sidering these facts, since the completion of my observations upon 
the closed state of the tympanic cavity, I have arrived at the con- 
viction that the bubble of water, discharge, or mucilage, acted 
beneficially by temporarily reconfining the sonorous undulations 
to the tympanum, a conviction which subsequent observations 
have strengthened. 

After some experiments, I tried vulcanized India-rubber and 
gutta-percha, making use of the thinnest layers of them that were 
procurable. "With both these substances, I succeeded in making a 
rude kind of artificial membrana tympani, by cutting a portion 
about the size of the natural membrane, and passing through it a 
piece of thread, by means of which it could be conducted through a 
fine tube to its proper situation. The tube was then withdrawn, 
and the thread left in the meatus, so that the patient, or the ope- 
rator, could remove the artificial membrane at pleasure. The dis- 
advantages of this apparatus were — diflBculty of applying it on the 
part of the patient; liability of the material to be torn by the 
thread ; and the unsightliness of the latter hanging down from the 
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meatus. The experiment, however, was so far satisfactory as to 
ioduce me to request Messrs. Weiss to construct one, the centre of 
"which should consist of two very fine plates of silver, having ft dia- 
meter of about three-quarters of a line between which the layer of 
vulcanized India-rubber, or gutta-percha, might be placed, and 
having a silver wire attached to the surface of the outermost plate. 
The artificial merabrana tympani, made by Messrs. Weiss from 
these directions, has hitherto been perfectly successful. As sup- 
plied by them, the portion of vulcanized India-rubber (the only ma- 
terial now used) is about three-quarters of an inch in diameter, 
which leaves ample margin for the surgeon to cut out a membrane 
of any shape that may seem to him desirable ; and to leave the 
ulver plate either in the centre or towards the circumference at his 
discretion. The silver wire is of suiBcient length to admit of the 
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membrane being introduced or withdrawn by the patient, but is not 
perceivable externally, except by special observation. A pair of 
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forceps is made, by which the artificial membrane can be r 
easily introdaoed or withdrawn. 
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Before describing the method of applying tbe artificial membrana 
tympani, a few words are required respecting tbe state of tbe re- 
maining portion of the membrana tympani, after perforation has 
taken place. Tbe orifice is, in some eases, not larger than a pin's 
bead; in others, a line in diameter; while in many, tbe entire 
membrane is destroyed, with the exception of a margin at tbe cir- 
cumference, about half a line in diameter, which being composed of 
the combined fibres of the thickest portion of the circular and radiate 
lamiuEB, generally remains. This margin is deepest at the uppei ■ 
part. In rare cases, the long process of the mallens continual 
entire, after the complete destruction of the membrane to whid 
it was attached; but, as a general rule, the whole of this 
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cess is gradually absorbed, leaving merely tbe head of the boa* 
(which articulates with the incus), the neck, and the body, wliic'b 
receives the attachment of the tensor tympani ligament internalize- 
Anteriorly and posteriorly the fibres of the remnant of the merx^- 
brane are attached; and externally the processus brevis renaaici-s. 
It will, therefore, be understood, that in cases of so-called destrf»-«- 
tion of the membrana tympani, a margin is generally left, to whi-«::'li 
the body of the malleus remains fixed, and to the inner part of tfc^s 
the tensor tympani ligament and muscle are attached; affording t-lfl 
means by which the small bonea and muscles of the tympanum a:»re 
Btill enabled to perform their functions. In cases of general ulce- 
ration of the mucous membrane of the tympanum, which fortunate'/ 
seldom occurs, the incus is commonly discharged, and sometimes the 
malleus also; but even in these cases, if the attachments of t-he 
stapes to the circumference of the fenestra ovalis remain uninjun 
the power of hearing may be greatly improved; should the stap* 
however, bo removed, total and irremediable deafness ensues. 
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The artificial membrana tyrapani is of the greatest benefit in those 
cases where there is a well-defined aperture in the natural meni- 
, or, if that membrane be entirely absent, where there is 
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simple hypertrophy of the mucous membrane of the tympanum, 
with or without discharge from its surface. In these cases, the 
organ will be found to have by no means entirely lust its power of 
discerning sounds; for, as a genera! rule, the human voice is heard 
when the speaker's mouth is brought within a foot of the patient's 
ear, and the speech is slow and distinct. This diminished power of 
hearing entirely excludes the sufferer from the advantages of gene- 
ral conversation ; but the deafness is greatly aggravated when to 
the affection of the membrana tympani and mucous membrane of 
the tympanum is added anchylosis of the stapes to the fenestra 
ovalis, or when the nervous expansions have been injured. In such 
cases, the patients have to he shouted to close to the ear, and the 
artificial membrane is useless. 



TIIK MODE OF Al'l'LYlNG THE ARTIFICIAL MEUBRAJfA TTHPANr. 



As in oases of perforation or destruction of the membrana tym- 
pani, there is so frequently catarrhal inflammation of mucous mem- 
brane of the tympanum, it is obviously important that no foreign 
substance should be placed in contact with that membrane ; and as 
there is always a margin of the membrana tympani remaining, the 
Burgeon should be careful to keep the artificial membrane external 
to it. After accurately noting the size of the inner extremity of 
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tbe meatus to which the natural membrane was attached, the opft- 
rator should proceed to cut the artificial membraae as Dearly of tbe 
size and shape of tbe natural one as possible, taking care at tbe 
same time to keep the margin qaite smooth and regular.* The 
patient should then be placed with the head inclined to the opposite 
shoulder, while a strong light is thrown into the meatus, which, if 
liable to discharge should have been previooslj syringed. The 
operator will next take the artificial membrane, and baring moist- 
ened it with warm water, pass it, by means of the silver wire, gently 
inwards until it has reached what he considers the natural poution. 
This he will ascertain by the occnrrence of a faint bubbling sound, 
caused by the escape of the slightly compressed air beyond it ; be 




will also feel a slight obstruction ofibred to its further passage by 
tlic remnant of the natural membrane. Should any attempt be 
made to pass the artificial membrane beyond this point, the patient 
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It the krtiflcUl mtmbraoa of % ill* larger than tba inD*r«itr*mitj of the tabt 
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ill complain of pain, which up till then had not been felt. The 
xnoBt certain test, however, of the proper placing of the artificial 
znembrane, is the sensation of the patient, who discovers, by the 
sound of his own voice, or that of the surgeon, or by the movement 
of his tongue and lips, that his hearing has been suddenly improved. 
As will be imagined, great care must be taken to cut the mem- 
T>rane so that it shall fit the inner extremity of the meatus with ex- 
wudtaeaa ; since if too large, it would cause discomfort, and if too 
email, it would not fulfil its purpose of rendering the tympanum an 
air-tight cavity. It is not easy, in all cases, to fit the artificial mem- 
brane, so as not to allow of any communication between the air in 
the tympanum, and that in the external meatus ; this, however, is 
the object which should always be aimed at. The patient, at first, 
should b^ told not to use the artificial membrane for more than two 
hours daily ; and if any uncomfortable feeling is experienced, one 
hour, or even half an hour, will be sufficient. 

It might, perhaps, be expected, that the contact of a foreign body, 
like the artificial membrana tympani, with the walls of the external 
meatus, would soon become intolerable ; such, however, is not the 
case ; several patients have left my room without being able to say, 
from the sensation in the ear, whether any foreign body were there ; 
and many have now worn this apparatus daily, during several years, 
without suffering the least pain. The explanation of this circum- 
stance may be found in the fact, that the most sensitive part of the 
meatus extemus is about its centre, while the membrane in the im- 
mediate vicinity of the membrana tympani is less abundantly fur- 
nished with nerves : to this may be added, that the circumference 
of the artificial membrane presses with extreme gentleness against 
the wall of the meatus. 

The results of the application of the artificial membrane hav^ been 
more satisfactory than there was reason to anticipate. I have al- 
ready used it beneficially in many hundreds of cases. The substi- 
tution of a thin layer of vulcanized India-rubber for so exquisitely 
delicate a structure as the healthy membrana tympani, would be 
expected to afford but trifling aid ; yet such is not the case ; for 
among the patients relieved by it, most have heard the human voice 
perfectly across an ordinary sized room, and in one case, the voices 
of boys in the open air were heard at a distance of between one 
and two fields. Surgeons who have paid careful attention to dis- 
of the ear, will not be surprised at the efficient substitute the 
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artificial membrane oflfers, as they will call to mind many cases in 
which the natural organ has been greatly hypertrophied, especially 
in chronic inflammation of its dermoid layer, with but a very slight 
diminution of the power of hearing. 

The surgeon having ascertained that the artificial membrane is 
beneficial to the patient, it may be allowed to remain in the ear for 
a few hours, and the time gradually increased to a whole day. It 
is often desirable, that the use of the membrane should be preceded 
or accompanied by vesication over the mastoid process, whereby the 
thick mucous membrane of the tympanum may be rendered more 
healthy. In all cases, the artificial membrane should be removed at 
night, and when there is any discharge, the ear should be syringed 
night and morning with tepid water. 

Case I. Deafness for sixteen years ; discharge from each ear for 
six years ; aperture in each membrana tympani ; power of hearing 
restored. — Peter Turnbull, aged -iS, formerly in the army, from 
which he was discharged on account of deafness, was admitted under 
my care, at St. Mary's Hospital, on the 12th January, 1852. He 
stated that sixteen years ago, without any other assignable cause 
than a cold, he became slowly dull of hearing, and five or six years 
ago, a discharge issued from both ears, which has continued to the 
present time. The power of hearing has been gradually declining, 
so that at present he must be loudly addressed close to his head. 
On eocamination, an aperture, between one and two lines in diameter, 
was observed in each membrana tympani, and the mucous membrane 
of the tympanum, which was the source of the discharge, was thicker 
and redder than natural. 

The treatment consisted in keeping up counter-irritation over eacb 
mastoid process, and in the use of an injection composed of three 
grains of acetate of zinc to an ounce of water ; and under this he 
somewhat improved, though the hearing still remained so defective, 
that he was precluded from following any avocation. In the com- 
mencement of June, I experimented on this patient with the first 
artificial membrana tympani, composed of vulcanized India-rubber, 
and the good effect was at once decided. When it was placed over 
the surface of the original membrane, so as wholly to close the ori- 
fice, the patient made a movement of his lips, and said, " I hear as 
diflferently as possible from what I have done for many years ; every- 
thing sounds clear !" This patient went away with the artificial 
membrane in his ear, hearing conversation perfectly. The follow- 
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ing morning he came to my house, saying, that he had accidentally 

moved what I had left in his ear, and that ''he was as dull as ever.'* 

I replaced the artificial membrane, and he again heard well ; and 

Toeing supplied with one which he could introduce or remove at 

pleasure, he has worn it during the day ever since, and has never 

complained of pain or discomfort from it. Latterly, his hearing has 

so greatly improved, that he has been able to dispense with the use 

of the artificial membrane for a few hours daily, but he hears much 

better with than without it. As a proof of the great amelioration 

that has taken place, this patient told me, that one day, while in the 

country, and using the membrane, he heard voices at a distance, and 

upon going to the place whence they appeared to proceed, he found 

some boys under a hedge, more than a field distant from the spot 

where he beard them. He is going back into the army. 

^ This patient was shown at a meeting of the Pathological Society 
of London, in February, 1858. The following is the published re- 
port: "The artificial membrane having been removed, the mem- 
bers of the Society had the opportunity of observing the perforate 
condition of each membrana tympani. After the removal of the 
membranes, he could not hear, unless loudly spoken to ; but when 
he had replaced them, which he did with apparent readiness, his 
hearing was excellent." 

Case 11. Hack membrana tympani destroyed by measles, at four 
years of age ; hearing restored by the artificial membrane ; great sen- 
sibility to sounds. — Miss B., aged 21, consulted me on November 9, 
1863, on the recommendation of Dr. Grindrod, of Seaforth, near 
Liverpool. The health was good. 

History. — At four years of age, she suffered from an attack of 
measles, which was followed by discharge from the ears, lasting to 
the present time; so that the ears require syringing every day. 
Since the measles, the power of hearing so greatly deteriorated, 
that she has to be distinctly spoken to within the distance of a 
yard. On inspection, it was found that the membrana tympani of 
each ear had been destroyed, and that the only vestige of it left 
was a very narrow margin. The mucous membrane lining the 
tympanic cavities was very red, much thicker than natural, and 
covered with a mucous discharge. 

Treatment, — An artificial membrana tympani was introduced into 
each ear, the immediate effect of which was to improve the power 
of hearing so greatly, that the patient heard my voice perfectly 
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scarlet fever, since which time has had a discharge from both ears, 
attended by such a decline of the hearing as to require her to be 
loudly spoken to very near. She has lately been to a school at 
Brussels, where her defective hearing had greatly hindered her pro- 
gress. On inspection, it was found that the membrana tympani of 
each ear was absent^ while the mucous membrane of the tympanum 
was thick and red, and poured out a mucous secretion. An arti- 
ficial membrana tympani was applied to each ear, and produced so 
complete a restoration of the hearing power, that the patient could 
detect all that was said in different parts of a large room. This pa- 
tient returned to school at Brussels, and in about six weeks after- 
wards, I received a letter from the father, a medical man, fix)m which 
the following is an extract : — 

"We have had the most pleasing intelligence from my little 
daughter at Brussels, respecting her hearing. I think I cannot 
do better than to give it in her own words : ' I have had three 
German doctors, and one French one, to see me, or rather the arti- 
ficial membrane. I am quite a new creature, my hearing is so 
greatly improved.' " The father adds, " This is very satisfactory 
evidence as to the successful operation of your beautiful invention, 
after nearly five years' deafness to the extent that she was unable 
to hear a word in church the whole of the time." 

Case V. Deafness for iioenty years, from measles and scarlet fever, 
greatly improved by the artificial membrane. — Mr. M., aged 28, con- 
sulted me 20th December, 1853. Health good. No relatives deaf. 

Sistory. — At three years of age had scarlet fever and measles at 
the same time, accompanied by much discharge from each ear; was 
totally deaf for some months after the attack, but slowly improved, 
so as to hear a loud voice spoken near the left ear; the right ear 
nearly useless; lately has heard better at times with the left ear for 
two or three hours. To-day requires to be spoken to loudly within 
two feet of the left ear, and is about the same as usual. On exami- 
nation of the right ear, the meatus was found to contain a collection 
of mucus and epidermis, which being removed the membrana tym- 
pani was seen to be white as paper, flat and thick : posterior to the 
inferior third of the malleus is a small orifice, about three-quarters 
of a line in diameter, through which mucus oozes from the tympanic 
cavity. Watch not heard even when pressed against the ear ; but 
the crack of the nails was distinguishable. 

Left ear, — The meatus contained a shreddy discharge ; the mem- 
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the left side, and although the whole of the left membrana tympani 
is destroyed; the false one acts perfectly." 

Case IV. iJestruction of each membrana tympani; stricture of 
the meattis. — Miss S., aged 24, not in very good health, states, that 
at four years of age she suflfered from an attack of scarlet fever, 
subsequently to which she became so hard of hearing as to need to 
be distinctly spoken to within the distance of a yard. This hard- 
ness of hearing is increased during cold and damp weather : has 
had discharge from both ears, but at present it is only very slight 
from the left, which is the better ear. Complains of no pain, but of 
a noise. Lately, from not being in good health, the hearing has 
been more than usually dull. 

Examination. Right ear, — Hearing distance of watch, half an 
inch. The central part of the meatus is contracted to less than half 
its natural size. A very strong light having been thrown beyond 
the contracted portion, part of the mucous membrane of the tympa- 
num could be detected ; but there was no appearance of the mem- 
brana tympani. 

Left ear. — Hearing distance, one inch : meatus contracted as in 
right ear ; the membrana tympani was not seen, but in its place the 
shining tympanic mucous membrane was observed. 

At first sight it appeared as if the presence of the stricture would 
oflFer an obstacle to the introduction of the artificial membrane. I 
nevertheless tried a small one to each ear, passing it through the 
stricture, and then moving it gently to and fro, so as to allow it to 
recover its plane surface. Having done this, I moved it slightly 
forwards to the situation of the natural membrane, and immediately 
the patient heard perfectly all that was said at any part of the room. 
There was little difference between the hearing power of the two ears. 
Care was required in the management of the case, from a slight ten- 
dency to irritation of the meatus ; but the patient left me hearing 
well. In the middle of February, 1854, the mother of this lady 
being in London, called to thank me for the benefit produced in her 
daughter's case. She said that her daughter "continued to hear 
perfectly, and that she was quite an altered person." 

Case V. Dmfness from, scarlet fever during five years ; hearing 
completely restored by the use of the artificial membrane, — Miss G., 
aged 14, was brought to me, in August, 1853, by Dr. Grindrod. 
Health good. 

History, — When between nine and ten years of age, suffered from 
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scarlet fever, since which time has had a discharge from both ears, 
attended by such a decline of the hearing as to require her to be 
loudly spoken to very near. She has lately been to a school at 
Brussels, where her defective hearing had greatly hindered her pro- 
gress. On inspection, it was found that the membrana tympani of 
each ear was absent, while the mucous membrane of the tympanum 
was thick and red, and poured out a mucous secretion. An arti- 
ficial membrana tympani was applied to each ear, and produced so 
complete a restoration of the hearing power, that the patient could 
detect all that was said in different parts of a large room. This pa- 
tient returned to school at Brussels, and in about six weeks after- 
wards, I received a letter from the father, a medical man, from which 
the following is an extract ; — 

"We have had the most pleasing intelligence from my little 
daughter at Brussels, respecting her hearing. I think I cannot 
do better than to give it in her own words : ' I have had three 
German doctors, and one French one, to see me, or rather the arti- 
ficial membrane. I am quite a new creature, my hearing is so 
greatly improved.' " The father adds, " This is very satisfactory 
evidence as to the successful operation of your beautiful invention, 
after nearly five years' deafness to the extent that she was unable 
to hear a word in church the whole of the time." 

Case V. Deafness for tiuenty years, from measles and scarlet fever, 
greatly improved by the artificial membrane. — Mr. M., aged 28, con- 
sulted me 20th December, 1853. Health good. No relatives deaf. 

History. — At three years of age had scarlet fever and measles at 
the same time, accompanied by much discharge from each ear; was 
totally deaf for some months after the attack, but slowly improved, 
so as to hear a loud voice spoken near the left ear ; the right ear 
nearly useless; lately has heard better at times with the left ear for 
two or three hours. Today requires to be spoken to loudly within 
two feet of the left ear, and is about the same as usual. On exami- 
nation of the right ear, the meatus was found to contain a collection 
of mucus and epidermis, which being removed the membrana tym- 
pani was seen to be white as paper, flat and thick : posterior to the 
inferior third of the malleus is a small orifice, about three-quarters 
of a line in diameter, through which mucus oozes from the tympanic 
cavity. Watch not heard even when pressed against the ear ; but 
the crack of the nails was distinguishable. 

Left ear. — The meatus contained a shreddy discharge ; the mem- 
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brana tympani was absent; the mucous membrane of the tympanum 
red and much tumefied. Watch heard when in contact with the ear. 
Although the hearing power of the left ear was somewhat less than 
in the majority of cases where there is an absence of the membrana 
tympani uncomplicated with any other disease, I, nevertheless, de- 
termined to try the artificial membrana tympani, the effect of which 
was to improve the hearing considerably, although not to the same 
extent as in the majority of cases. 

Dec. 21st. — Ordered to wear the membrane for four hours. 

22d. — Upon using the membrane to-day, heard my voice distinctly 
half across my room. 

27th. — Says that he never remembers to have heard so well as 
yesterday ; heard everything that was said at dinner, and his own 
voice quite distinctly : the sound of the rustling of a lady's silk 
dress quite astonished him. Towards the latter part of the day did 
not hear quite so well ; and last night, after removing the drum, was 
exposed to cold, which caused some pain. Without the drum to-day 
could not hear my voice, unless I spoke in his left ear ; with it, 
heard much better, but not so well as yesterday, which arose from 
the mucous membrane of the tympanum being much tumefied. This 
tumefaction gradually subsided, and the patient left me a few days 
afterwards, hearing quite well. He inserts the artificial membrane 
himself, which requires some care in its adjustment. On one occa- 
sion, when he started for a walk in the street, after having inserted 
the membrane, his hearing was far from good ; but as he walked on 
the pavement, a sudden movement took^place in the ear, and he 
heard perfectly. 

In a letter of February, 1854, this gentleman says: "I have 
much pleasure in informing you that the artificial membrane con- 
tinues to be effectual ; my friends are much gratified at the improve- 
ment you have been able to effect." 



(6.) RUPTURE OF THE MEMBRANA TYMPANI. 

Previous to speaking of this affection, it seems to me desirable to 
make some remarks upon the functions of the membrana tympani 
und chain of ossicles. 

I. The Articulation of the Stapes. — The stapes is generally de- 
scribed by anatomists as being connected with the margin of the 
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fenestra oval is by a simple membrane. Sir Anthony Carlisle, in 
his paper on the Physiology of the Stapes, merely speaks of " a 
membrane which connects it to the edges of the fenestra vestibulL"^ 
Professors Sharpey and Quain agree with Sir A. Carlisle. They 
say, "The annular ligament of the stapes connects the base to the 
margins of the foramen fenestra ovalis. The fibres of the ligament 
are covered, on the outer side by the mucous lining of the tympanum, 
and on the inner side by the membrane of the vestibule."* Mr. 
Wharton Jones describes this ligament as springing " from the mar- 
gin of the vestibular fenestra, and it is inserted into the jutting 
margin of the base of the stapes all around.'" Soemmering seems to 
have had a diflerent view respecting this articulation. He says, 
" A thin articular capsule connects the base of the stapes to the 
fenestra ovalis."* 

If the circumference of the base of the stapes be carefully exa- 
mined by means of a lens magnifying between three and four 
diameters, it will be apparent that, instead of a fine margin only, it 
presents a distinct surface which, when in sitUf looks towards the 
border of the fenestra ovalis, and is separated from the inner and 
outer faces of the base by well-defined margins. The. circum- 
ferential surface of the base varies in breadth : the broadest part 
has its surface inclined obliquely backwards and outwards ; mea- 
sures about a third of a line at its centre ; and gradually narrows 
as it becomes continuous with the superior and inferior surfaces. 
The anterior extremity of the surface is not so broad as the poste- 
rior, and, instead of being^oblique, is slightly rounded. The upper 
and lower surfaces of the base of the stapes are narrower than either 
the anterior or posterior portions, and their middle part is the nar- 
rowest. When examined in a recent ear the circumferential 
surface of the base of the stapes is found to be quite smooth, 
and covered by a very delicate layer of cartilage, which, when 
touched by a fine probe, communicates a soft sensation to the finger. 
This cartilage consists of oval corpuscles, very like those in ordinary 
articular cartilage, though much smaller, and is most abundant at 



' Philosophical Transactions, p. 201. 1805. 

' Elementary Anatomy, p. 940. 1848. 

^ Cyclopaedia of Anatomy and Physiology, vol. ii. p. 548. 

* De Corporis Humani Fabrica, tomns secundus, de Ligamentis Ossiam, p. 10. Husebke 
states, that Soemmering was wrong in regarding this ligament as a capsale Haschke 
speaks of the ligamentum annnlare only. 
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the two extremities, from which portions can often be removed, es- 
pecially in young persons, for examination by the microscope. The 
surface of the fenestra ovalis to which the circumferential base of 
the stapes is applied, is larger than that of the stapes ; nor does its 
posterior surface quite correspond in direction with that of the stapes, 
but looks directly forwards, instead of obliquely inwards and for- 
wards, to face the stapes, which, as stated, inclines backwards and 
outwards. The articulating surface of the fenestra ovalis is smooth, 
very compact in appearance, seems to have no cartilage upon it, and 
is bounded by two well-defined ridges. The circumference of the 
base of the stapes is attached to that of the fenestra ovalis by means 
of two membranes or ligaments. The inner, or vestibular ligament, 
passes from the inner margin of the fenestra ovalis to the inner 
margin of the circumference of the base of the stapes ; and the 
outer ligament passes from the outer margin of the one to the outer 
margin of the other. These two ligaments have between them a 
space which may be called the articular cavity, as it contains enough 
fluid to lubricate the articulating surfaces of the bones. By the 
action of the tensor tympani muscle, the base of the stapes is 
pressed inwards towards the vestibule, as a piston in its cylinder: 
and as soon as the muscle ceases to act, the ligaments just described 
being elastic, draw the base of the stapes out again. 

II. Movements of the Stapes, — The stapes is moved by two mus- 
cles, the tensor tympani and the stapedius. Anatomists seem agreed 
that the action of the tensor tympani is to press the stapes directly 
inwards towards the cavity of the vestibule, and the general opinion 
appears to be that the stapedius muscle merely assists the tensor 
tympani. Thus Mr. Wharton Jones says : " The first action of this 
muscle (the stapedius) will be to press the posterior part of the base 
of the stapes against the vestibular fenestra. At the same time, the 
long branch of the incus will be drawn backwards and inwards ; and 
the head of the malleus being, by this movement of the incus, pressed 
forwards and outwards, its handle will be carried inwards, and the 
membrana tympani thus put on the stretch. Breschet calls the 
muscle of the stapes a laxator, but I do not know on what 
grounds."* Professors Todd and Bowman write : " In contraction 
it (the stapedius muscle) would fix the stapes by pulling its neck 
backwards. It probably compresses the contents of the vestibule."^ 

' CyolopsBdia of Anatomy, vol. ii. p. 549. 

* Pbyiiologioal ADatomy, 1847. Part III. p. 71. 
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Ellis states that ''it assists in retaining the stapes applied to the 
fenestra ovalis."* Muller writes: "The influence of the stapedius 
muscle in hearing is unknown. . . . The only eflTect which it appears 
to me could be ascribed to it, would be to render tense the mem- 
brane by which the base of the stapes is connected with the mar- 
gin of the fenestra."' 

On account of the smallness of the stapedius muscle, and the very 
slight degree of movement it produces, there is dilEculty in deter- 
mining in what way that muscle influences the contents of the ves- 
tibule. As the tendon of the stapedius, in its course forwards, 
passes slightly upwards, there is good reason to infer that it draws 
the neck of the stapes backwards and slightly downwards, and that 
it produces a slight rotation of the base. That this rotatory move- 
ment of the stapes has the effect of somewhat withdrawing its base 
from the cavity of the vestibule is, I think, shown by the following 
experiment. The tympanic cavity and stapedius muscle being ex- 
posed, and the stapes left in situ, by means of a small pair of cut- 
ting forceps a section is to be made through the cochlea, a portion 
of which should be left in connection with the vestibule. The scala 
vestibuli of this portion will be seen filled with fluid as far as the 
margin of the section ; and this fluid is of course continuous with 
the perilymph in the cavity of the vestibule. If the stapedius muscle 
be now pulled, or if the neck of the stapes be gently moved back- 
ward, the fluid in the exposed sac of the scala vestibuli will be ob- 
served to recede slightly into the scala vestibuli, and its surface to 
become concave ; as soon, however, as the stapes is allowed to re- 
turn to its quiescent state, the fluid repasses into and fills the scala 
vestibuli, assuming a rounded surface. Independently of thus act- 
ing on the contents of the vestibule, the stapedius muscle produces 
a slight relaxation of the membrana tympani. This is effected by 
the neck of the stapes, in the act of rotation, passing outwards as 
well as backwards, and thus gently pressing outwards the inferior 
extremity of the incus ; so that the body of the latter bone passes 
inwards, carrying with it the head of the malleus, and necessitating 
the long process of the latter bone and the membrana tympani to 
pass outwards. It would therefore appear that the stapedius muscle 
acts as the direct antagonist of the tensor tympani muscle ; the 
former relaxing the labyrinthine fluid, the membrana fenestra 

' Demonstrations of Anatomy, p. 286. 

* Elements of Physiology, by Baly, vol. ii. p. 1264, 1842. 
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Totundse, and the membrana tyrapani; and the latter rendering 
tense the labyrinthine fluid and the two membranes. This view is 
supported by the fact that the stapedius muscle is supplied by a 
"branch from the portio dura nerve, and the tensor tympani from the 
otic ganglion.^ It seems to me fair, therefore, to infer that the 
function of the tensor tympani muscle is to protect the membrana 
tympani and the labyrinth from injury by loud sounds, while the 
stapedius muscle places these structures in a condition to be im- 
pressed by the most delicate vibrations ; and it would appear to be 
brought into action during the process of listening. Instances are 
not uncommon in which these two muscles are unable to act promptly, 
and the unpleasant consequences are manifest. Thus the loud noise 
produced by suddenly and unexpectedly firing a cannon near a per- 
son, by not permitting the tensor tympani to contract in time, causes 
frequently a sensation of singing or buzzing in the ears, produced 
most probably by a concussion of the expansion of the auditory 
nerve : sensations which sometimes endure for many years. Cases 
are not unfrequent in which the mucous membrane of the tympanum 
is thickened, and a great amount of dulness of hearing is the conse- 
quence. Many patients thus affected hear sounds (the human voice, 
for instance) perfectly well when they are listening ; but as soon as 
the act of volition is suspended, the same voice in the same position 
is not perceived. In these cases it would appear as if the stapedius 
muscle had to counteract the pressure upon the stapes, by the thick 
mucous membrane. The friends of young persons suflFering in this 

' In addition to the above description, I may draw attention to a monograph on the ear 
by HoMhke, before alluded to, in which he has arrived at similar conclusions respecting 
the ftinetioDS of the stapedius muscle to those just advanced. As it is evident, Arom the 
qnotatioBS from writers on the ear previously cited, that those views have not been enter- 
tained, I have not scrupled to give my researches at length. The following are Buschke's 
words: *' While it (the stapedius muscle) presses the posterior extremity of the base of 
ike stapes npon the posterior part of the border of the fenestra ovalis, it lifts the anterior 
extremity of this bone and covers the fenestra. At the same time, the descending branch 
of the incus, with the stapes, is drawn backwards, by which the body of this bone presses 
the malleos forwards, and, as its handle rests upon the membrana tympani, it relaxes it. 
I btTe often observed this movement of the malleus when I moved the long branch of the 
ioeni in the direction of the tendon of the muscle of the stapes. I thus regard the latter 
*i relaxing the tympanum and opening the labyrinth ; that is to say, according to the 
▼iew of Treviranus, it is the antagonist of the tensor tympani muscles. The two have 
altogether much analogy : they describe an arch looking upwards, pass over a kind of 
poUey, and are contained in an osseous canal ; but they have also opposite functions : the 
f^pedios muscle passes from behind forwards ; the tensor tympani from before backwards ; 
Uie stapedius receives its nerve from the facial, the tensor tympani from the fifth.'' — 
^neyelopedie Anaiomique, tome v. pp. 782, 783. 
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manner, often imagine that there is no real dulness of hearing, but 
simply a want of attention ; the fact being that the power of hear- 
ing certain sounds has ceased to be involuntary with these patients, 
and can only be exercised by a strong effort of the will. 

The tensor tympani muscle appears to be of use not merely in pre- 
venting the membrana tympani and labyrinth from being injured by 
powerful sonorous vibrations, but also in protecting these organs 
from the forcible pressure of air or of a foreign body. Thus th 
membrana tympani ofters considerable resistance to the pressure 
of a foreign substance which has been slowly introduced into the 
meatus ; though the sudden and unexpected contact of a similar 
body often produces extensive laceration of it. Again, a violent 
blow on the ear with the palm of the hand rarely produces mischief 
to the membrana tympani when its reception is expected ; whereas 
a comparatively gentle but unexpected blow, frequently produces 
not merely concussion of the nervous labyrinth and serious derange- 
ment of its functions, but not uncommonly ruptures the membrana 
tympani itself.* 

The preceding observations indicate that one function at least of 
the ossicles and muscles of the tympanum and the membrana tym- 
pani, is to act as the analogue of the iris in the eye, and to regulate 
the amount of sonorous undulations that are to pass to the labyrinth. 
This view has already, to a certain extent, been alluded to by pre- 
vious writers. M. Savart, in the course of his very interesting re- 
searches upon the functions of the membrana tympani, arrived at a 
somewhat similar opinion ; although he omitted to point out the 
manner in which the muscles acted on the labyrinth and membrana 
tympani. He says: "Les osselets ont encore pour fonction de mo- 
difier Tamplitude des excursions des parties vibrantes des organes 
contenus dans le labyrinthe."* Mr. C. Brooke, in a Lecture delivered 
at the Royal Institution, in the year 1843, says: "This osseous ar- 
rangement may be considered to perform an olEce in the ear analo- 
gous to that of the iris in regard to light ; namely, that of regulating 
the tension of the various structures that are thrown into a state of 

* I may mention a case illnstratlTe of the above statement. The flnt that of an eminent 
physician in London, who, while playing with his children, receiTed a blow on one ear from 
the head of one of them coming suddenly and rapidly in contact with it : from that time to 
the present (an interval of four to five years) there has been a constant singing in that ear. 

^ Recherches sur les Usages de la Membrane du Tympan et de TOreille Ezterne, par M. 
Felix Savart. Ln % I'Acadrmie Royale des Sciences, le 29 Avril, 1822. Journal de Phy- 
siologic, par F. Majendie, tome iv. p. 183. 
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vibration, according to the pitch and intensity of the sound to be 
transmitted to the sentient nervous fibres. This is effected by the 
conjoined action of the tensor tympani and stapedius muscles, by 
which the tympanum would be rendered more tense, and a simulta- 
neous change in the position of the stapes would alter the tension 
of the fluid throughout the labyrinth, and therefore also the tension 
of the membrane of the fenestra rotunda, which intervenes between 
that fluid and the air in the tympanic cavity."' Professors Todd 
and Bowman state that there is ''much reason to suppose that the 
tensor tympani muscle is analogous in its use to the iris, and des- 
tined to protect the organ from too strong impressions."' 

The first effect of the destruction of the membrana tympani gives 
weight to the opinion here advocated. Mr. Busk has detailed to me 
the particulars of a case in which, for a few days after the destruc- 
tion of the membrana tympani, a patient was\inable to endure the 
whistling of another in an adjoining bed; and Cheselden says, ''that 
after destroying the tympanum in both ears of a dog, for some time 
it received strong sounds with great horror."' 

Pathological Observations. — There are several modes in which the 
membrana tympani may be ruptured. The most common is an un- 
expected blow on the ear. It may also be ruptured by having a 
foreign body forced through it ; by very loud sounds ; by a fall ; by 
violently blowing the nose ; or by vomiting. Mr. Wilde relates a 
case in which the membrana tympani was ruptured by a gentleman, 
while bathing, thrusting his little finger into the meatus to dislodge 
some water. 

In cases of simple rupture, as from an unexpected blow on the 
ear, the margins of the orifice are usually in contact, scarcely any 
hemorrhage occurs, fibrin is effused, and the rent is speedily re- 
paired. Where, however, the margins of the membrane are no 
longer in contact, and where the membrane has been much strained, 
very great irritation may ensue, requiring active anti-inflammatory 
measures. The most serious cases arise from the injury inflicted by 
the introduction of a foreign body, since the dermoid layer usually 
participates in the disease. 

In cases of simple rupture of the membrana tympani where in- 
flammatory symptoms are still present, it is not desirable to do more 
than introduce a portion of cotton-wool into the meatus, to prevent 

' Lancet, 1843, p. 380. ' Physiologioal Anatomy, Part III. p. 91. 

' The Anatomy of the Haman Body (5th edition), 1740, p. 305. 
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loud sounds from acting injuriously upon the drum. Where the in ^ 
flammation is great, leeches must be applied below the ear, and 
the margin of the orifice of the meatus, and evaporating lotion 
used to the margin of the meatus itself. Should these remedies b- 
unsuccessful, counter-irritation must be applied over the mastoid 
process. 

Case I, Membrana tympani ruptured by an unexpected box on ti 
ear. — Master G., aged 14, was brought to me on June 2, 1852, c 
account of a peculiar sensation in the left ear whenever he blew 
nose. 

History. — Five days ago, as he was sitting still, his tutor cai»^( 



quietly behind him, and suddenly and unexpectedly gave him a 
gentle box on the left ear, which produced instantaneous pain deep 
in that organ. On using his pocket-handkerchief afterwards, he ex. 
perienced a tingling *and clicking in the ear, in which he has. since 
also had pain at times, and from which occasionally a drop or tvo 
of blood have escaped. Inspection showed a small orifice at the 

Fig. 74. 




An Aperture in the lower part of the left Membrana Tympani, from rapture. 

lower part of the membrana tympani, about a line in diameter, with 
white borders. Air passed through on holding the nose and blow- 
ing gently. The watch was heard at the distance of a foot. As 
there was some slight pain, a leech was ordered to be applied below 
the ear every second night. This was continued for ten days, at the 
end of which time the pain had disappeared, the orifice had closed, 
and the hearing power had returned. 

Ca^e II. Rupture of the membrana tympani by a blow on the ear 
with a bolster. — Master K., aged 14, was seen by me in consulta- 
tion with Mr. Keal, on December 20, 1865, on account of an un- 
pleasant sensation in the left ear. 

History. — A week ago was engaged in a " bolstering match" at 
school, during which he received a blow with a bolster on the left 
ear, which caused him pain. In the morning, on using his pocket- 
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handkerchief, he found that air rushed out of the left ear, so that 
he was obliged to place his finger upon the ear while using the hand- 
kerchief. On examining the ear, a rent was observed in the mem- 
brana tjmpani, running from the lower extremity of the malleus 
downwards to the inferior parts of the membrane. The margins of 
the rent were in contact, but the air passed through with the 
slightest pressure from the fauces. The hearing power was natu- 
ral. He was ordered a little evaporating lotion to apply on cotton 
to the orifice of the meatus. Twelve days afterwards, the margins 
of the orifice were observed to be swollen, and a small coagulum of 
blood attached to them : air passed into the tympanum from the 
fauces, but it did not escape through the aperture. When I saw 
this patient after another fortnight, the orifice was closed, but the 
cicatrix remained. 

Case III. Menibrana tympani ruptured by blowing the nose 
forcibly. — Miss S. A. N., aged 16, consulted me on February 5, 
1850, for pain and discharge from the right ear, accompanied by 
dulness of hearing in both ears. Her friends stated that she had 
for a long time the habit of blowing the nose very violently ; and 
when doing so, four or five months ago, she felt as if something had 
given way in the right ear, and since that time has had discharge 



Fio. 75. 




An Aperture in the posterior part of the right Membrana Tympani, from rnptare. 

from it. Whenever the nose is blown, air rushes out of the right 
ear with a loud squeaking sound. On examining the right ear, the 
membrana tympani was observed to be covered with mucus ; and 
when the nose was blown, air was observed to issue from the tym- 
panic cavity through a valvular fissure at the posterior part of the 
membrane. Watch heard at a distance of two inches. The treat- 
ment consisted in applying leeches to the margin of the meatus, in 
syringing out the ear with a weak solution of liquor plumbi in water, 
and in keeping up a slight discharge from the surface of the mastoid 

process. It was^ however, only by slow degrees that the discharge 
14 
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diminiflhed, and the orifice in tlio membrane closed. The mtm- 
braDa lympani did not regain its natural appearance, the part of il 
posterior to the malleua having fallen inwards towardB the promon- 
tory. 

Gate IV. Rupture of the nKmbrana lympani hy a twig: injury 
to chorda tympani nerw. — J, L., Esq.. aged 19, consulted me oo 
September 25, 1856, A week previously, while engaged in shooting, 
he was endeavoring to force his way through a hedge, and turning 
sharp round, with the view of picking up a bird, a twig pawed 
into the right meatus, producing a sudden and severe pain at some 
distance in, followed immediately by deafness and a little bleeding 
which has continued to a slight extent every nigbt since. A li 
zing noise in the ear supervened soon after the accident. The p 
speedily subsided. On examining the right meatus, a little o 
lated blood was found; on removing which by the syringe, the n 
brana tympani presented a rupture extending through the g 
part of its diameter, a little posterior to, and parallel witb, I 
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handle of the malleus. The edges of the orifice were rwl an<i 
swollen. Air passed through it when the tympanum was inflated. 
Watch only heard on contact. A leecb was applied to th« orific« 
of the meatus ; and a mildly astringent gargle applied gently by 
the syringe, twice a day. On October the 4th, the orifice bul 
entirely healed : the buzzing noise bad almost ceased ; the hearing 
distance was holf an inch. This patient returned to India, but 
intelligence has been received that the hearing has greatly tin* 
proved. 

For days after the laceration of the membrane in the abors euo, 
there was a feeling on the same side of the tongue as if something 
cold had been rubbed over it ; the taste on that side also whb im- 
paired. The tongue, however, was quite natural in appearance and 
movemenia, and its sensibility to touch was the same on both ■ 
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Case V. Rupture of the membrana tympani by the bursting of a 
gun. — W. S^ Esq., aged 28, consulted me in September, 1856. Six 
days ago was shooting, when the gun burst in his hand, producing 
instant deafness in the left ear, followed, two days ago, by a copious 
discbarge of a watery character. Yesterday there was a slight 
aching pain, and for two or three days every pulsation of the vessels 
has been heard in the left ear. On eaximinationf the left meatus was 
found to be red and to contain purulent discharge ; the membrana 
tympani was also red, and presented an aperture at its upper and 
posterior part of an oval shape, about a line in length, and nearly a 
line in breadth, as if a portion of the membrane had been destroyed ; 
the mucous membrane of the tympanum was red, and the hearing 
distance four inches. A leech was applied occasionally to the mar- 
gin of the orifice of the meatus ; the ear was kept clean by daily 
syringing ; and afterwards a lotion, the nitrate of silver (gr. x ad 
3j) was applied on cotton-wool, by means of a probe, to the surface 
of the membrane. The aperture slowly filled up, as if by the de- 
posit of fibrin on the margins, which, for some time, were thicker 
than the surrounding portion of the membrane ; and, in the course 
of six weeks, it was entirely closed, and the hearing power perfectly 
restored. 

In this case the right membrana tympani was previously ruptured, 
and the bursting of the gun produced no efiect upon the ear. 

The following is a tabular view of the condition of the membrana 
tympani in the dissection of 1013 diseased ears: — 

Opaque, 15 

Vaaeolar, 7 

VMenlar and thick, S 

Relaxed, 4 

Tense, 10 

Tense and atrophied, 2 

Inner surface connected to the promontory by bands of membrane, 32 

Inner sarfaee adherent to the incus, U 

Inner surface adherent to the stapes, 4 

Inner surface adherent to the stapes, by membranous bands, .11 

Inner surface adherent to the incus, 1 

Inner surfiuse adherent to all the osricles , 2 

Inner surface adherent to all the ossicles and the promontory by bands, 6 

Outer surface more concave than natural, 34 

Outer surface more concave than natural, and thick, 4 

Outer surfkce more concave than natural, and opaque, .... 2 

Outer surface more concave than natural, and thick and opaque, ... I 

Outer surCsce more concave than natural, and soft 2 

Outer surilMe more concave than natural, and tense 2 
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Very concave externally, and the inner sarface in contact with the promon- 
tory, 10 

Very concaye externally, and the inner sarface connected to the promontory 

by bands, .IS 

Very concave externally, and the whole of the inner sarface in contact witlx 

the inner wall of the tympanum ; the tympanic cavity being obliterated, . 7 

Very concave externally and thick, and adherent to the promontory, . . ^ 

Thicker than natural ^ 

Thick and unyielding ^ 

Thick and white, ^^ 

9 

Thick and soft, 

Thick and tense 

Thick, and attached to the incus by membranous bands, .... 
Thick and vascular, and connected to the incus by bands, .... 

Thick and opaque, 

Thick, tense, and congested, ^ 

Containing deposits of calcareous matter, 1^ 

Containing spots of cartilage, ^ 

Flat, externally ^ 

Flat, thick, and white, 4 

Epidermoid lamina thick, 8 

Epidermoid lamina absent, 5 

Dermoid lamina very vascular, ... I 

Dermoid lamina very thick, 4 

Dermoid lamina very thick and vascular, 3 

Dermoid lamina detached from the fibrous laminss, 1 

Radiate fibrous lamina absent, entirely destroyed by ulceration, ... 3 

Radiate fibrous lamina absent in parts, 2 

Dermoid and fibrous laminas absent in parts, apparently from ulceration, . 3 

Radiate and circular fibrous laminae destroyed by ulceration in parts, . . 6 

Radiate and circular fibrous laminsB entirely destroyed by ulceration, . . 4 
Radiate and circular fibroas laminae entirely destroyed by olceration ; the 

mncous lamina being attached to the promontory, 3 

Radiate and circular fibrous laminsB containing pigment cells, . . • S 

Mucous lamina thick, 2 

All the laminsB destroyed by ulceration except the epidermoid, ... 3 

All the laminsB destroyed by ulceration except the mucous, .... 2 

All the laminsB perforated, 47 

All the laminae absent apparently Arom ulceration, 21 

All the laminsB perforated, the remaining portion of the membrane being 

adherent to the promontory 9 

All the laminsB perforated, and very thick 1 

All the laminiB perforated, very thick and concave, and adherent internally 

to the promontory, 2 

All the lamin» perforated by molluscous tumors, 2 

Upper part of all the laminsB detached from the bone, 2 

The circular cartilage exposed, 2 
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CHAPTER XI. 

THE EUSTACHIAN TUBE. 

AHATOMICAL OB8KRYATI01I8 — PHYRIOLOOICAL OBSERVATIONS — PATHOLOGICAL OBSER- 
TATIOlfS — SEAT OF OBSTRUCTION OF THE ErSTACHIAN TUBE : — 1. THE FAUCIAL 
ORIFICE. 2. THE TYMPANIC ORIFICE. 3. MIDDLE PART.^-CAUSES OF OBSTRUC- 
TION : — 1. THICKENED MUCOUS MEMBRANE. 2. RELAXED MUCOUS MEMBRANE. — a, 
OBBTRUCTION OF THE FAUCIAL ORIFICE FROM THICKENED MUCOUS MEMBRANE — THE 
BXPLORATIOM OF THE TUBE — ^TBR OTOSCOPE — TREATMENT — USE OF THE EUSTACHIAN 
CATHETER AND OF THE EXPLORER — THE EXCISION OF THE TONSILS — CASES, b, 
OBSTRUCTION OF THE EUSTACHIAN TUBE AT ITS FAUCIAL ORIFICE FROM RELAXED 
MUCOUS MEMBRANE — SYMPTOMS — TREATMENT — CASES. £, OBSTRUCTION OF THE RTH- 
TACHIAH TUBE AT THE TYMPANIC ORIFICE FROM THICKENED MUCOUS MEMBRANE — 
•YMPT0M8 — TREATMENT — OF THE OPERATION OF PUNCTURING THE MEMBRANA TYM- 
PAMI. d, OBSTRUCTION OF THE MIDDLE PART OF THE EUSTACHIAN TUBE BY MUCUS, 
BY 8TBICTUBB, OR BY MEMBRANOUS BANDS. 

Anatomical Observations, — The Eustachian tube, extending be- 
tween the cavity of the fauces and that of the tympanum, is from an 
inch and a half to two inches in length. At its faucial orifice it is 
wide and dilatable, but it soon becomes so constricted as barely to 
admit an ordinary -sized probe. Its direction from the tympanum 
is obliquely downwards, inwards, and forwards. 

The Eustachian tube consists of two portions, the osseous and 
fibro-cartilaginous : the osseous portion extends from the tympanic 
cavity to the fibro-cartilaginous portion ; and is about three-quarters 
of an inch in length, and about a line in diameter. It is lined by 
an extremely thin fibro- mucous membrane, very similar to that 
lining the tympanic cavity. 

The fibrO'Cartilaginous portion, as its name implies, consists of 
cartilage and fibrous tissue, and is about an inch in length. It is 
of a conical form, having its apex continuous with the osseous por- 
tion, while the base extends into the cavity of the fauces in the 
shape of a rounded tubercle. On examination, the rounded extre- 
mity of the cartilaginous portion is found to form a superior and 
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inferior lip : the former projects slightly downwards, and forms llw 
upjier wall or angle of the tube; the latter turns sligbtl/ apwardi, 
and forms the iaferior angle. The fibrous membrane fonniog 
the outer wall of the tube is attached, above and below, to tli« 
two lips just described ; forming anteriorly a free border, and poeW- 
riorly being attached to the anterior border of the outer part of Uie 
osseous portion. The trumpet-shaped faucial orifice of the KiuU- 
chian tube ib nearly half an inch long ; and its middle part may b« 
considered to be on a level with the inferior meatus of the nose. 

The use of the Eustachian tube is to allow ingress of air to iha 
tympanum, and egresa of mucus from it ; but the point of import- 
ance which specially claims attention b. whether its guttural orifice 
remains always open, so that the air in the cavity of the tymptinuia 
iH constantly continuous with that in the faucea. The opinion of 
physiologists is in favor of this view. Miiller saya. that the object 
of its being constantly open is, " that a certain degree of dnlnea 
which the sound might acquire from the resonance of the apparatus 
is avoided :" and adds that, " Henle supposes that the air of thft 
cavity of the mouth and nose are in like manner evolved tbrongh 
the medium of the Eustachian tube, to increase by rettooanoe the 
intensity of sounds entering the ear by the external meatus.' 

Dr. Todd speaks of one object of the Kustachian tube being to 
" aiTord an outlet for the escape of such sonorous undulations as do 
not impinge upon the labyrinthine wall of the tympanum."* 

Other writers differ in some measure from the foregoing view, 
and some physiologists are not in favor of the constantly 
condition of the Eustachian tube. Thus Mr. Wharton Jones aay^ 
" It is to be remarked that the Eustachian tube is not habitually 
wide open, so that the air can (low freely in and out, bat tbati 
on the contrary, in the state of rest its walls are collapsed. By 
this arrangement, which gives the Eustachian tube the property 
of a weak valve, opening either way, the too ready oourse of Um 
air is opposed."' 

Hyrtl agrees in the above statement, and says, " The walls 
the convoluted trumpet are disposed to lie upon each other and 
form mncous ndhedons, so that, as any one can easily mtisiy 
himself, a considerable degree of compression of tlie air in 



■ Hfllln'* Ph7(t»li>i7, (ruiiUWd b; Bily, rol. il. pp. UTO-ItTl. 

■ Cjv\af»Alt arAD*i»mf aB^ nijiiologjr, artiol* " Hfarlug." p. IIlM 

* CjdoptdU af Surs*t7, p. 13, 1S41. 
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mouth and nose (by means of the muscles of the cheek, the mouth 
being shut) is necessary to force air into the cavitas tympani."* 

In a paper laid before the Eoyal Society, in 1853, 1 endeavored 
to show that> in the state of repose, the faucial orifice is always 
shut ; that the means by which it is opened are the muscles of the 
palate; and that it is opened during the act of deglutition. In 
that paper it was further pointed out, that in man and in most 
mammalia, the muscles opening the Eustachian tube were the tensor 
and levator palati, which have been long known to be attached to 
its orifice. In some mammalia the tube is opened by the superior 
constrictor of the pharynx, and in birds by the internal pterygoid 
muscles. That the Eustachian tube is usually shut,' and the act 
of swallowing is the process whereby it is opened, is shown by the 
following experiments: If the cavity of the tympanum be par- 
tially distended with air, by making an attempt at a forcible 
expiration through the nose when the nostrils are held closed, a 
sensation of fulness or pressure is experienced in the tympanum, 
arising from the pressure of the air against the inner surface of 
the membrana tyrapani : a sensation, however, which does not dis- 
appear as soon as ordinary respiration is carried on, but remains 
until the act of swallowing is performed, and the air thereby 
allowed to escape. Again, if the mouth and nose be held closed 
during the act of deglutition, the same sensation of pressure in the 
ears is felt: for during that act the air, which is slightly com- 
pressed by the muscles of the fauces, passes into the tympanic 
cavities ; as in the former experiment, the feeling of distension is 
not relieved until the act of swallowing is repeated with the mouth 
and nostrils open. A third example, proving the Eustachian tubes 
to be opened during the act of deglutition, and closed when the 
muscles of the fauces return to a quiescent state, is afforded by a 
person descending in a diving-bell. It is well known that during 
the descent the compressed air filling the external meatus produces 
a sensation of weight, and often of pain, by pressing the membrana 
tympani inwards. This sensation can, however, be at once eased 
by an act of swallowing, whereby the condensed air is allowed to 
enter the tympanum through the Eustachian tubes, and thus aflford 
support to the inner surface of the membrane. A further proof 
that air enters the tympanic cavity during deglutition with the 

* Verglelehende Anatomie uber das innere Gehororgan des Menschen und der Sang- 
ihiere, 1845, p. 51. 
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nostrils closed, and passes out again during the same act with the 
nostrils open, is obtained by the inspection of the membrana tym- 
pani in the living person, by means of a strong light,'during the 
two operations : in many instances, the membrana tympani is seen 
to be pressed slightly outwards by the first act> and to return to 
its previous state during the second. 



ON THE MUSCLES WHICH OPEN THE EUSTACHIAN TUBE. 

Valsalva,* in his admirable treatise on the human ear, appears to 
have been the first anatomist who pointed out the fact, that th& 
tensor and levator palati muscles take an origin from the Eusta- 
chian tube ; he also gave them the appellation of the muscles of the 
Eustachian tube; but he considered that their function is to keep 
the tube constantly open, as he believed that " if the tube is closed, 
the hearing is lost at once." 

Most modern anatomists have described the muscles of the soft 
palate as taking their origin from the Eustachian tube ; but they 
have not ascribed to them the function of opening or of otherwise 
aSecting the tube. 

As stated, the two muscles which open the tube in man are the 
tensor and levator palati. 

The tensor palati muscle arises from the fossa at the root of the 
internal pterygoid plate, from the adjacent bone, from the outer sur- 
face of the superior cartilaginous lip of the Eustachian tube, and 
from the membrane forming its outer wall ; and the fibres from 
these several sources pass downwards, form a flat muscle which 
winds round the hamular process of the sphenoid bone, to be in- 
serted into the aponeurosis of the palate, and into the ridge of the 
palate bone. 

The levator palati muscle arises from the inferior surface of the 
petrous bone, near the apex, and from the outer half of the under 
surface of the cartilaginous portion of the tube ; and the fibres de- 
scend in contact with the inner half of the under surface of the tube, 
and are inserted into the aponeurosis of the palate, some of the fibres 
uniting with those on the opposite side. 

The action of the tensor palati muscle, when it contracts, is to 
draw slightly outwards, and to keep on the stretch, the membrane 

* De Aure Hamana Tractatas, 1735. 
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forming the outer wall of the Eustachian tube ; the action of the leva- 
tor palcUi muscle is to draw downwards and keep tense the lower 
wall of the tube : hence it will be seen that the combined action of 
the two muscles is to keep open the tube by drawing the membrane 
forming its outer wall apart from the cartilage forming its inner 
wall. 

As during the act of deglutition the tensor and levator palati 
muscles contract, it is evident that whenever that act is performed, 
the Eustachian tube must be opened ; and inasmuch as there is no 
apparatus by which the faucial orifice of the tube can be kept open, 
its lips must fall together, and the orifice close as soon as the muscles 
cease their action. During the few moments that the faucial muscles 
are brought into play in the process of deglutition, air can either 
enter or recede from the tympanic cavity, and thus be always of the 
same density as the outer air. The reasons why the Eustachian 
tube is closed, save during the momentary act of deglutition, are» 
first, that the tympanum may be generally a closed cavity so that 
the sonorous vibrations reaching it may be concentrated upon the 
membrane of the fenestra rotunda ; and, second, that, as specially 
pointed out by Dr. Jago, sounds may be prevented entering the tym- 
panum from the fauces.^ 



PATHOLOGICAL OBSERVATIONS. 

Although from the preceding remarks there can remain little doubt 

* Ad ezamination of the (kaci&I orifice of ihe Eoetaehian tube in other animali is oorro- 
bormtiye of the view above advanced. In mamnudia the faucial orifice of the tube pre- 
■entfl much rariety both in structure and form. In the animals I have dissected belonging 
to the class ruminarUiat there is an entire absence of cartilage at the orifice of the tube, 
and the aperture is guarded by a thin fold of elastic membrane ; it is opened by the faucial 
muscles. In the earnivora the cartilage is prominent, and forms a distinct rounded pro- 
leotion. In the rodentia the orifice consists merely of a fiyxure in the mucous membrane 
of the fauces. In some of the mammalia the orifice is opened by the superior constrictor of 
the pharynx. In all the birdt that I have been able to examine, the Eustachian tube was 
composed of two distinct portions, the membranous and the osseous ; and no cartilage en- 
tered into their composition. The membranous portion consists of a sac, which is common 
to both ears, the upper extremity of which receives the two osseous tubes, and the lower 
extremity opens into the cavity of the fauces posterior to the aperture of the nares. The 
mnaclei which open the Eustachian tube in the bird are the internal pterygoid, or rather 
>mall muscles distinct Arom the pterygoid, but accessory to them. The common membra- 
nous tube is situated between the internal pterygoid muscles, and the lateral surfaces of the 
tube are in contact with, and firmly adherent to, the inner surface of these muscles or their 
aeeessories. so that when the fibres are drawn from the median line the walls of the tube are 
"eparattd, and a free communication exists between the tympanic cavity and the pharynx. 
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that the faucial orifice of the Eustachian tube is ordinarily closed, 
except during the act of deglutition, it is requisite to perfect hear- 
ing that the tube should be pervious, and that there should be a con- 
stant interchange of air in the cavity of the tympanum. If the 
Eustachian tube becomes impervious, the air that was in the tym- 
panum at the time of the closure gradually disappears. It is not 
easy to decide whether it is absorbed, or whether by a kind of exos- 
mose it passes through the membrana tympani ; but whatever the 
cause, in a space of time, varying in different cases from a few hours 
to a day or two, there is no doubt that the air in the tympanic 
cavity becomes partially exhausted. The effect is to produce an 
increased concavity in the external surface of the membrana tym- 
pani; a forcing inwards of the chain of ossicles; pressure on the 
contents of the labyrinth ; and a very serious diminution of the 
hearing power. 

The morbid conditions of the Eustachian tube found in 1528 dis- 
sections were as follows : — 

Containing maeof, 10 

Containing mnous, lining membrane eongested, t 

Containing mnoui, lining membrane thick, S 

Lining membrane congedted, 5 

Faucial portion, macoun membrane red and aoft, S 

Bands of adhesion connecting the walls, 3 

Stricture in osseoos part, 1 

Stricture in eartilaginooj part 2 

Very large, S 

The causes of obstruction of the Eustachian tube may be thus 
classified. 

1. At its faucial orifice; a thickening or relaxation of the mucous 
membrane. 

2. At its tymjKinic orifice; thickening of the mucous membrane, 
or a deposit of fibrin. 

3. In the middle jyart of the tube ; a collection of mucus, a stric- 
ture of the osseous or cartilaginous portions, or membranous bands 
connecting the walls. 

1. Obstruction of the Eustachian tube at its faucial orifice takes 
phicc — 

(rt.) From thickened mucous membrane, 
(t.) From relaxed mucous membrane. 
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(a.) OBSTRUCTION OF THE TAUCIAL ORIFICE FROM THICKENED 

MUCOUS MEMBRANE. 

In these cases there is usually enlargement of the tonsils, or 
hypertrophy of the mucous membrane of the nose and fauces. If 
the obstruction occurs in a young person, the mucous membrane of 
the nose is commonly so thick as to offer some resistance to the easy 
passage of air, and to lead to the habit of breathing through the 
mouth; a habit which at night is carried out to a marked degree, 
and the patient often snores loudly. Upon examining the fauces, 
the tonsils are sometimes found enlarged; and the faucial mucous 
membrane is thicker than natural. In the adult the latter condition 
is observed, but the tonsils are less frequently affected. The deaf- 
ness comes on usually rather rapidly, often subsequent to a cold, 
and, sSter remaining for a time, suddenly vanishes with a loud crack 
in the ear. This amelioration often accompanies the acts of yawn- 
ing, gargling, or other strong muscular effort of the fauces. The 
improved hearing which thus results rarely continues long ; some- 
times it lasts for a few hours, in others for a day : a variation which 
probably depends upon the intervals which elapse before the air dis- 
appears from the tympanic cavity. The amount of hearing depends 
upon the quantity of air in the tympanum. Sometimes the patient 
has to be loudly spoken to close to the ear ; at others a distinct 
voice is heard at the distance of two or three yards. There is fre- 
quently complaint of a sensation of weight or pressure in the ears, 
which ofl«n extends to the head, when heaviness and great depres- 
sion of spirits are experienced. The latter symptom is very marked 
at times, but entirely vanishes with the removal of the obstruction. 

It possibly may originate from the pressure exerted upon the 
contents of the labyrinth by the forcing inwards of the membrana 
tympani and ossicles. A peculiar symptom sometimes met with in 
this affection, and for which I am unable to account, is the improve- 
ment which takes place during the temporary position of the head 
on a pillow, or even if it be turned round and kept looking back- 
wards. Irritation is often complained of in the external meatus ; 
sometimes the dermis of the meatus becomes much congested, and 
eventually pours out a discharge ; and where it happens that the 
irritation is still greater, a polypus forms, and there is a large quan- 
tity of mucus secreted. When a patient presents himself for advice. 
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with obstruction of the ^'ustacliian tube coexisting with polypna or 
the sympathetic discharge from the meatus, unless the case be rao« 
carefully examined the real disease is apt to be overlooked, and 

>nsidcred to be an affection of the meatus only. 
On inspecting the membrana lympant, it will be found very oon- 
oave, of a dull leaden hue, and its surface of an unnatural, glassy 
aspect, the triangular spot being larger than natural. Sometimes 
the membrana tympaoi is so much drawn inwards as to approach 
the stapes, which is distinctly discernible through it ; in other casef^ 

le membrana tympani is somewhat opaque, and its outer sorlkoe 
ibneven and irregular. 

The exploration of the Eustachian tithe. — The method of doing 

lis is so important to a thorough examination, as to require to be 
Ireated in detail. In a paper read before the Medico-Chirurgical 
Society in 1853, I pointed out a simple mode of ascertaining 
whether the Kuatachiaii tube was pervious, and one which, as a 
general rule, is successful, without having recourse to the catheter. 
It has already been shown, that during the act of deglutition, with 
the mouth and nose clased, a small quantity of air is paasod through 
the Eustachian tubes into the tympanic cavities; a process that is 
attended with a sensation of fulness in the ears. The entranoe of 
air into the tympanum can be distinctly heard by means of an 
elastic tube about eighteen inches long, each end of which is tipped 
with ivory or ebony; an instrument which I have named the Olo- 
ecope. One end of it is to be inserted into the car of the patient, 
and the other into tliat of the medical man, who must take care 
that no portion of the lube touches any neighboring body. Whan 
the patient swallows a little saliva, the mouth and nose being closed, 
if the Eustachian tube be pervious, at the moment that he feels a 
seneation of fulness in the ear, the surgeon will hear most distinctly 
a faint crackling sound, produced apparently by a slight movement 
of the membrana tympani. This crackling sound is that moct 
usually heard ; but in some instances where the mucous membrane 
of the tympanum is thick, a gentle flapping sound will be detected 
in its place. If in a case of suspected obstruction of the Eusta- 
chian tube, the otoscope fail to reveal any sound during the act of 
deglutition ; if no sound bo hoard when the patient makes a forcible 
attempt at expiration with mouth and nose tightly closed ; and if 
the history of the caso, the symptoms and appearances, agree with 
those already laid down as appertaining to obstruction of the Kiuta- 
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oliian tube, I think the surgeon is justified in affirming that the 
t^vibe is obstructed, and has no need to resort to the use of the 
iBiistachian catheter. Doubtless, in many cases, a person is unable 



Fig. 77. 




The Otoscope. 

to force air into the tympanum, although the pervious condition of 
the Eustachian tube is shown by the test of the otoscope, and this 
may depend upon a peculiar arrangement of the lips of the tube 
^hich causes them to be pressed together by the compressed air. 
There are other cases also where the tube may be proved to be 
pervious by the patient forcing air into it during an attempt at ex- 
piration, although the act of deglutition with closed nostrils does 
not call forth any sound appreciable by the otoscope ; but it is rare 
indeed for a pervious tube to resist both of these tests. I have, 
however, met with such cases ; but, as their history, appearances, 
and symptoms have concurred in showing that no obstruction of 
the tube existed, it has not appeared necessary to introduce the 
catheter. In certain cases the membrana tympani may be seen to 
move during an attempt at expiration, even though no sound could 
Yye heard ; the patient, therefore, should always be asked whether 
he perceives any sensation in the ears during the above-named 
processes. 

Is the Eustachian catheter then useless as a means of diagnosis ? 
Notwithstanding its frequent use by surgeons in Germany and in 
I?rance, I am disposed to think so. By paying attention to the 
points just laid down, it is my opinion that a case of obstruction of 
the Eustachian tube can always be diagnosed without the aid of the 
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catheter. Kespccting its use aa a remedial agent, I sball ■qwali — a 
hereafter. 

That the cause of the obstruction of the Eustachian tube at iL<:b . 
&ucial orifice is the thickening of the mucous membrane, is prove<^:» 




by actual dissection, by the coexistent thickening ot the mucons 
membrane in other parts of the fauces, and by the results of the 
remedial measures adopted for its relie£ An opinion formerly ob- 
tained a certain degree of credence in the medical profession, that 
enlarged tonsils frequently press upon and close the Eustachian 
tube. There can be no doubt this opinion is erroneous. To con- 
vince himself that it ia so, the surgeon has only to make an ex> 
amination of the relative position of the tonsil and of the trumpet- 
shaped extremity of the tube ; when he will find the tonsil situated 
from an inch and a quarter to an inch and a half below the tube, and 
placed between the palato-glosaus and palato-pharyngeus muscles, 
the latter muscle entirely separating the tonsil from the tube : he 
will also find the Eustachian tube close to the base of the sknll, 
against the basilar process of the occipital bone, and surrounded by 
the tensor and levator palatt muscles, the function of which is, as 
already shown, to open the tube. Repeated examinations have con- 
vinced me that even should the tonsil enlarge to its greatest possible 
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known extent, it never reaches the Eustachian tube ; for, together 
with the enlargement of the tonsils, the palato-pharyngeus muscle 
also hypertrophies, and effectually separates the two organs. Nay, * 
further, in the cases seen by me, where the tonsils have been the 
largest, there has been no deafness ; a fact which must also have 
been observed by other medical men. Often, in a case of obstructed 
Eustachian tube in one ear, the tonsil has been comparatively small 
on the deaf side ; while on the opposite side, where there has been 
no deafbess, the tonsil has been large. There is no doubt that ob- 
struction from hypertrophy of the mucous membrane of the faucial 
orifice of the Eustachian tube may coexist with enlarged tonsils ; 
but the mere coexistence of two affections must not be confounded 
with cause and effect. 



TREATMENT OP OBSTRUCTION OF THE FAUCIAL ORIFICE OP THE 
EUSTACHIAN TUBE BY THICKENED MUCOUS MEMBRANE. 

Cases of this disease, when uncomplicated with any affection of 
the tympanum, ordinarily yield to the use of general remedies and 
applications to the fauces, without touching the outer ear. The 
object to be aimed at is the reduction of the congestion and hyper- 
trophy of the mucous membrane surrounding the orifice of the tube, 
so as to allow the muscles again to exercise their function of opening 
it; and for this purpose considerable patience and perseverance are 
doubtless frequently required; since in many strumous persons, 
especially if young, the tendency to congestion and thickening is 
very great. 

General Remedies. — The most efficient of these are abundant and 
active exercise in the open air, and warm clothing. Flannel should 
be worn next to the skin. In youths the flannel jacket, extending 
from the neck to the ribs, may not only be worn, but, in cold weather, 
in front, when the chest is exposed, a small additional piece of flan- 
nel may be worn suspended from the neck. The throat should not 
be wrapped up with handkerchiefs, comforters, boas, &c., as they 
only serve to weaken it, by keeping it warm for a certain time, and 
then, on their removal, leaving it exposed frequently to a colder air, 
within doors than had prevailed without, thus bringing on relaxation 
of the mucous membrane. Where a single tie-handkerchief is worn 
within doors^ no addition is needed on going out ; and where in 
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children the throat is left bare within the house, a small silk hai 
kerchief, loosely tied, is all that is required without. I have 
thus particular on these points, because experience frequently c- -^ 
vinces me of their great importance. 

The surface of the body should be daily sponged or rubbed r i -j i 
a coarse towel that has been dipped in cold water, and then wTm^jjjr 
out. As the children who suffer from the affection under cons5t </e- 
ration have usually a languid circulation and deficient nerroQs 
energy, the towel bath appears to be a remedy advantageous in 
both respects. The towel should be very coarse, and only one part 
of the body should be rubbed at a time. The skin, especially tb&t 
of the neck, throat, and spine, should be brought to a ruddy glow. 
This bath may be used either in the morning or the evening, but 
once daily is sufficient. If the patient be so very delicate that he 
cannot well bear the slight shock produced by the cold towel, tepid 
water may be used. In addition to this bath, indeed to supersede 
it, especially in youths of from fourteen to sixteen, by whom it is 
not likely to be carried out effectually, the tepid or cold plunge-bath 
may be resorted to. When it can be practised, sea-bathing should 
not be neglected, but in all cases of entire immersion it is advisable 
to wear an oil-skin cap, to keep the head dry : and this, not because 
the application of water to the head is objectionable, but because 
there is so great a difficulty in perfectly drying the hair, and the 
slow evaporation from it is often decidedly injurious. Plunging 
into a fresh- water river in warm weather is not prejudicial. In the 
treatment of the cases in question, too much stress cannot be laid 
upon the necessity of exercise, bracing air, and cold bathing. I 
have known them to overcome the most obstinate cases of obstruc- 
tion of the faucial orifice of the Eustachian tubes, where all local 
remedies and medicines had given slight or only temporary relief. 
Care should also be taken as to the diet of the patient : pastry, 
sweets, fat, &c., should be avoided ; vegetables may be sparingly 
partaken of; and the principal food should be bread, especially 
that containing the bran, meat, and light puddings, as rice, sago, &C5 - 
Children should not be overworked in their studies, should retire 
early, and their sleeping-rooms should be airy and well ventilate^^ 
(it is a good plan to leave the bedroom door ajar during the whol^S 

of the night); and, above all, it is important that the head shoul d 

be kept above the bedclothes. 

To overcome the very prevalent habit of breathing through tl 
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mouthy whereby the cold air keeps up a constant irritation of the 
faucial mucous membrane, the patient should be directed to sit down 
quietly for a certain time daily, and practise the habit of nasal 
respiration. Although it may at first seem difficult, the mucous 
membrane of the nose soon yields, and the air passes freely.' 

Medicines. — All medicines that impart tone to the system, may 
in turn be resorted to. Cod-liver oil, iron in various forms, iodide 
of iron, iodide of potassium, creasote, and the mineral acids and 
vegetable bitters, will be found usefuU 

Local Treatment. — The most efficient local application is undoubt- 
edly the nitrate of silver, which may generally be used in a solid 
form. Messrs. Weiss have made for me a caustic holder, the end 
of which is capable of being turned at such an angle, that the 
caustic may be passed behind the soft palate, and applied to the 
mucous membrane of the orifice of the tube, as well as to that of 
the fauces. Should the tonsils be enlarged, the solid nitrate of 
silver may be rubbed over their surface, and over that of the faucial 
mucous naembrane, about once a week ; and it should produce con- 
siderable irritation and a copious flow of mucus. Stimulating 
gargles are also to be used ; those combining acids and astringents 
are of service. Iced or cold water is often beneficial ; and in order 
to insure the application of the cold water to the orifices of the 
tubes, as well as to improve the condition of the mucous membrane 
of the nares, the water may be drawn up through the nose, and 
passed out by the mouth. When there is much congestion of the 
faucial mucous membrane, a leech or two, a stimulating liniment, or 
a vesicating paper, may be applied over the region of the tonsils. 

The use of the Eustachian catheter. — It was, and is even now, 
the custom of some surgeons to pass the Eustachian catheter re- 
peatedly in cases of obstruction of the Eustachian tube. Now, 
what is the effect of this procedure ? If the mucous membrane be 
not much thickened, air is blown into the tympanic cavity, and the 
power of hearing is improved. As soon, however, as the catheter 
is withdrawn, the tube again closes, and its muscles have not the 
power to reopen it ; while the air which has been forced into the 
cavity soon disappears, and the deafness returns. The patient 
again seeks relief from the same process and with the same result ; 

^ Manj yean ago I pointed out the peculiar erectile tissae of which the nasal mncoas 
membrane is composed, not only in man, but in most mammalia ; this tissue renders it a 
most efficient natural *' respirator.** 
15 
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for if the mucous membrane is allowed to remain in its existing 
state, no permanent relief is to be hoped for ; on the contrary, the 
repeated use of the catheter tends rather to increase than diminish 
the congested state of the membrane. Under certain circnm- 
stances, however, the Eustachian catheter is of great value. Th^ 
judicious course respecting it is to use the above-named plans for 
the purpose of reducing the hypertrophy of the mucous membrane, 
which will, in the majority of cases, effect the cure of the disease. 
If, after pursuing these measures for ten days or a fortnight, no 
amelioration ensues, the Eustachian catheter may be introduced and 
air blown through the tube into the tympanum ; an operation which 
may at times possibly facilitate a cure by the removal of mucus 
from the tube, or by liberating the lips of the faucial orifice. Seve- 
ral days, however, should elapse before the operation, if required, is 
repeated, and this will seldom be the case. 

T%e mode of applying the Eustachian catheter, — It has been 
already stated that the orifice of the Eustachian tube is posterior 
and external to the posterior aperture of the inferior nasal meatus. 
The catheter used by me is not quite so large as an ordinary crow- 
quill ; and as the outer part of the Eustachian tube is oval, it has 
been recently suggested by me that the extremity of the catheter 
should be of the same shape. TChe end of the catheter taken hold 
of by the surgeon should be rather larger than that which is to 
enter the tube, in order that the end of the eayforer, or the nozzle 
of a syringe, may be fixed in it. This end having a ring on the 
side opposite to the concavity of the curved end, is to be taken ia 
the right hand of the surgeon, the patient being seated in the chair 
before him, and then the instrument, with the point downwards, is 
to be made to glide backwards, by the side of the septum nasi, until 
the curved end reaches the cavity of the fauces, when it is to 
pressed backwards against the mucous membrane of the posterio: 
part of the fauces. It is next to be drawn slightly forwards, ai 
then rotated outwards, so that the extremity may turn upwards an.^ 
catch the orifice of the Eustachian tube, which can be distinctly fel'ti* 
and will prevent the further rotation of the instrument. The cath.^- 
ter is now to be pressed slightly outwards and backwards, when tli^e 
surgeon will feel it to be embraced by the tube. For the purp(»se 
of securing the instrument, a frontlet bandage, with a pair of fc^r- 
ceps attached, has bden used ; but it may be dispensed with in ^U 
ordinary cases : for the surgeon has only to transfer the catheter to 
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his left bandy and while holding it lightly, so as not to cause pain to 
the patient (as the use of the frontlet invariably does), insert into 
the dilated end of that instrument the small end of the explorer or 
of the syringe. The explorer^ which in my hands has entirely super- 
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The Explorer, and the Eastaohian Catheter into which it fits. 

*^ded the use of the air-press, consists of an elastic tube, about 
eighteen inches long, one end of which has a flat mouth-piece of 
'-V'ory, with one or two deep incisions upon it, to enable it to be 
^^«ily held by the incisor teeth of the operator, while the other end 
l^a^ a small portion of steel tubing attached to it, which fits accu- 
I'^tely into the further end of the catheter. 

When the catheter has been properly fixed, as directed in the 

ttil>e, and held there by the left hand of the surgeon, one end of the 

&2cploreT is to be placed in his mouth, and the other in the catheter, 

^nd held there also by the left hand. With his right hand, thus 

lefi at liberty, the surgeon is now to take the otoscope and introduce 

one end of it into the ear of the patient, who may hold it there, the 

otber end being held by the surgeon in his own ear ; or the tube 

ncLay be made so light as to remain there without being held, leaving 

t'lie operator's right hand still free. 

The medical man next proceeds to blow air gently through the 

explorer, at the same time that he listens through the otoscope to 

Ascertain whether the air enters the ear, and if it does, what is the 

peculiar sound it produces. When the tympanum is unobstructed 

^y muQus^ the air is heard to pass in a stream against the inner 

aurfaoe of the membrana tympani, but when mucus is present, a 

peculiar gurgling is heard ; and if the mucous membrane itself is 

thickenedi a peculiar squeak or bubbling is also perceptible. It is 
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not advisable to blow with force into the ear, but rather to mtike i. 
few gentle successive puffs, attentively listening during each, to 
detect the kind of sound that may be beard in the tympaDam. 
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Sometimes no air enters, the mucous membrane being too thick to 
allow it to pass; and, under such circumstances, it is unwise to 
attempt to force the air into the tympanum. Great mischief has, 
indeed, frequently resulted from such a jjroceeding; the mucous 
membrane having been lacerated, and the air been driven into the 
submucous tissue, causing extensive emphysema. Kay, still more 
serious results have occurred, the patient having been killed in- 
stantaneouslr, perhaps through the efifusion of air through the 
fenestra rotunda (the membrane having been lacerated) into the 
labyrinth, and the shock npon the nervous system causing instant 
death. Nor need it be a source of surprise that the effusion of air 
into the labyrinth should prove fatal, since even the forcible disten- 
sion of the tympanum, while blowing the nose frequently, produces 
giddiness by pressure upon the labyrinth. 

77je excision of the tonsils. — On the supposition that the hWisi 
when enlarged, pressed against and closed the faucial orifice of t^ 
Eustachian tube, the operation for excision, or partial excisioo^ 0^ 
the tonsils, has long been practised for the relief of deafness. -^^' 
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though, as already shown, the tonsil, however hypertrophied, cannot 
cause occlusion of the Eustachian tube, still the removal of a portion, 
in cases where it is much enlarged, is sometimes of service by dimin- 
ishing the congestion of the mucous membrane at the orifice of the 
tube; and it perhaps also operates beneficially by allowing the 
muscles of the tube to act more freely. This operation is, however, 
very rarely required ; and the best rule to follow is never to excise 
a portion of the tonsil, which appears to have important functions, 
independent of the fauces, unless it evidently interferes with the 
general health of the patient, or unless the obstruction of the 
Eustachian tube resists the other measures already indicated. 



CASES OP THE OBSTRUCTION OF THE EUSTACHIAN TUBE BY THICK- 
ENED MUCOUS MEMBRANE, AT ITS FAUCIAL ORIFICE. 

Case I. — Master M. J., aged 15, was brought to consult me, on 
December 4, 1852, on account of a very serious diminution of the 
hearing power, in both ears. He was in tolerable health, but pale. 
About a year previously, after suffering from a bad cold, he became 
dull of hearing, and since then has been able to hear only when 
spoken to in a loud voice, within the distance of a yard or two. 
Occasionally he has felt a sensation as of something bursting in the 
ears, which has been followed by slight, but only temporary relief. 
Upon eocaminationf the mucous membrane of the fauces was found 
very thick and red, and both tonsils greatly enlarged. The right 
ear. — Watch heard only when- in contact with the ear ; the membrana 
tympani being opaque, of a leaden hue, and more concave externally 
than natural, while, instead of the usual triangular bright spot, two 
bright spots were perceptible, showing that the membrane was de- 
prived of its ordinary evenness of surface. Upon listening with the 
otoscope while the patient swallowed, the mouth and nose being 
closed, and while he tried to force air into the tympanum, no sound 
was heard. The left ear was in a very similar state to the right; 
the watch, however, could be heard at a distance of two inches from 
the ear. Feeling assured from the history of the case, the symp- 
toms, the condition of the throat, the appearances of the ear, and 
the negative results following the use of the otoscope, that the 
Eustachian tube was closed at the faucial orifice, especially as there 
was no indication of disease in the tympanum, which might lead to 
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the supposition of the tympanic orifice being affected, I did not nse 
,the Eustachian catheter, but proceeded at once to apply a solution 
of nitrate of silver to the mucous membrane of the fauces, and to the 
orifices of the Eustachian tubes. Three grains of the sulphate of 
iron were given daily in combination with ten grains of sulphate of 
magnesia, and slight counter-irritation was kept up over the region 
of the tonsils. As a remedial measure, the catheter was not resorted 
to, as it was evident that the hypertrophy of the mucous membrane 
had slowly come on, and it was not probable that it could be other- 
wise than slowly improved. The first effect of the treatment was a 
slight improvement of the hearing, although the tube remained 
impervious ; an improvement which probably depended upon the 
diminution of the congestion in the mucous membrane of the tym- 
panum. By the end of January, the hearing power of the right 
ear had greatly improved ; and in the middle of February, the air 
passed freely through the Eustachian tubes during the act of deglu- 
tition, and the patient heard quite well again. 

Case II. Obstruction at the faucial orifice for two months. — W. 
W., Esq., aged 52, being strong and in good health, consulted me 
on July 26, 1853. He stated that two months previously, after a 
bad cold, he became slowly deaf in both ears, so as to require per- 
sons to speak loudly to him within the distance of a yard. On the 
24th, afler yawning, he suddenly experienced a crack in the left 
ear, and as suddenly heard well ; but this improvement only lasted 
for a day, and then the deafness slowly returned. He has had three 
similar attacks during the last ten years, but in about a month's 
time the hearing usually returned after a cracking sound in the 
ears. At times, on throwing the head back, he has found the hear- 
ing power in the right ear much improved. On examirvaiion, the 
mucous membrane of the fauces was red and hypertrophied. 

Right ear. — Hearing distance three inches ; the meatus was red 
and hypertrophied, the membrana tympani more concave than natu- 
ral, its surface uneven, and instead of the single triangular brigkit 
spot, there were two smaller spots. 

Eustachian tube. — The otoscope did not detect any air enterii 
the tympanic cavity during the process of deglutition, or upon 
attempt at a forcible expiration with closed nostrils. 

Left ear. — Watch heard only when in contact with the ear ; tl 
membrana tympani was in a similar state to that of the right 
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and the long process of the incus could be seen through it. The 
Eustachian tube was impervious. 

By the use of stimulating gargles and a liniment over the ears 
and throat, the patient entirely recovered in the course of a fort- 
night. 

Case m. Obstruction of thefaudal orifice: catarrh from meatus: 
Umsils very large: cure withotU excision. — Master B., aged 16, was 
brought to consult me in August, 1850. His general health was 
not very good, and he was subject to glandular enlargements. 

History, — The right ear has always been slightly dull, and for 
two or three years it has been worse. The left ear lately has also 
become so dull, that he requires to be spoken to distinctly within 
the distance of a yard from the head. Has had several attacks of 
earache ; after which, and also after a cold, the deafness is increased. 
Has had discharge from each ear on several occasions, and complains 
of a singing in them. When asleep he makes a loud snoring sound, 
and he always breathes through the nose. At times has had a 
oracking sound in the ears, which has been followed by a tempo- 
rary improvement. On examination, the tonsils were found to be 
so greatly enlarged as nearly to touch the median line, while the 
mucous membrane of the fauces and of the nose was much thicker 
than natural. 

Bight ear. — Hearing distance half an inch ; membrana tympani 
concave ; bright spot somewhat dull. Eustachian tube impervious. 

Left ear, — Hearing distance two inches ; the bright spot of the 
membrana tympani subdivided. Eustachian tube obstructed. 

As the tonsils in this case were so much larger than natural, and 
as they apparently interfered with the respiration of the patient, 
and perhaps with his health, it was thought that the removal of a 
portion of one or both might be attended with benefit : but the pa- 
tients friends so strongly objected to the operation that it was not 
performed. The treatment consisted in the application of solid 
nitrate of silver to the fauces ; in the use of an astringent gargle 
with counter-irritants over the ears and throat ; in the administra- 
tion of tonic medicines ; and in careful diet, with abundant exercise 
In the open air. On August 21st^ a crack took place in the left ear, 
^hen be heard perfectly for a short time. After this date, a suc- 
cession of cracks was heard in each ear, and at last the hearing 
power entirely returned and remained perfect, except during a cold, 
the e£fect8 of which, however, soon disappeared. 
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Case IV. Ohstruction from the mucous membrane of the fauc^^; 
polypus in Tneatus extemus ; removal by operation; cure. — H. W, 
Esq., aged 19, was sent to me by Mr. White Cooper, in February, 
1864, on account of a considerable diminution of the power of hear- 
ing, and of a discharge from the right ear. His health was not very 
good, and he was subject to enlarged cervical glands. The history 
of the case was, that about two years ago he found himself becoming 
gradually dull of hearing. After this dulness had remained some 
months, accompanied by a feeling of fulness in the ears, a discharge 
took place from the right ear, the quantity of which has lately con- 
siderably increased. On examination^ the mucous membrane of the 
fauces was observed to be red and thick. 

Right ear. — The watch heard only when in contact ; a raspberry 
polypus, the size of a small pea, was seen to fill the meatus^ close to 
the membrana tympani. 

Left ear. — Hearing distance six inches; membrana tympani 
opaque, and calcareous in parts. Each Eustachian tube was imper- 
vious to air. The treatment consisted in the removal of the polypus 
by means of the lever-ring forceps. The membrana tympani was 
then observed to be white. Astringent and acid gargles were used ; 
slight counter-irritation was kept up over the ears and the region of 
the fauces; tonics were .administered ; and daily sj^onging with cold 
water was enjoined. In the course of a week a crack took place in 
the right ear, followed by immediate great improvement of the 
hearing ; this was succeeded by a crack in the left ear, and a perfect 
restoration. The discharge dso wholly disappeared. On seeing 
this patient several months afterwards I found his hearing perfect^ 
and there had been no return of the discharge. 

I have said that the use of the Eustachian catheter is rarely re- 
quired, because the state of the mucous membrane generally so much 
improves by means of the other remedies. In the following case, 
however, where there was an additional cause of impediment besides 
the thickened mucous membrane, the catheter was used with advan- 
tage. 

Case V. Impervious condition of Vie tube from hypertrophy of the 
mucous membrane at the faucial orifice; fissure of the palate; ca- 
theter used with advantage. — Dr. P., a medical man, aged 48, con- 
sulted me in 1853, on account of deafness. 

History. — Several years previously he had a disease of the palate, 
which terminated in the loss of a considerable portion of the palatal 
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processes of the superior maxillary and palatal bones, and caused a 
large fissure. During the last two or three years he has suffered 
from attacks of deafness during a cold, which, after continuing for 
BOihe weeks, have disappeared. On examination, the mucous mem- 
brane of the fauces was found to be red and much thicker than natu- 
ral. Towards the posterior part of the palate was a large fissure, 
exposing the trumpet-shaped extremity of the Eustachian tube ; the 
mucous membrane of which was much swollen. Each membrana 
tympani was of a leaden hue and very concave ; and there was an 
appearance of redness beyond each, as if the mucous membrane were 
congested. The patient had to be spoken to distinctly within the 
distance of a yard. The Eustachian tubes were impervious. 

Trealment, — ^A solution of nitrate of silver (3ij @ Sj) was applied 
to the mucous membrane of the fauces and to the orifices of the 
tubes ; an astringent gargle was ordered, and gentle counter-irrita- 
tion over the throat. This treatment produced a slight improve- 
ment ; but as the deafness soon returned, as the patient was espe- 
cially anxious to hear, and as it appeared probable that the muscles 
of the tube were partially disabled from performing their function, I 
passed the Eustachian catheter, and, by means of the explorer, blew 
air into the tympanic cavities. The good effect was instantaneous, 
and the patient heard well. The improvement, however, lasted for 
only about twelve hours, when the deafness gradually returned. At 
the desire of the patient I passed the catheter on several occasions, 
while other treatment was being followed. After each operation the 
hearing improved for about the same space of time ; ultimately the 
condition of the mucous membrane was so much improved as to 
allow the muscles to open the tubes, and a cure resulted. 

In some cases after the Eustachian tube has been obstructed for 
a long time, the patient may almost wholly lose the power of hear- 
ing. These cases, as will be seen by the following instance, are by 
no means to be despaired of. 

Case VL Ohatraction by thickened mucous membrane of thefaucial 
orifice; duration of many years; great and prolonged hardness of 
hearing ; cure. — Miss J. A. O., aged 12, was brought to me from Man- 
Chester, on the 16th April, 1853. She was strong, but rather pale. 
The history of the deafness was, that during several years she had 
been dull of hearing during a cold ; on the disappearance of which, 
the power of hearing partially returned, so that she could hear 
without much difficulty. For some months the deafness has been 
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BO much worse, that she cannot hear unless spoken to in a 
voice into the lefl ear, the right being useless. On Fiamimuioi^ 
the mucous membrane of the fauces was found to be red, thi«l^ 
and spongy, but the toosila were not larger than nataral. The 
mucous membrane of the nose was very thick and red; and re^i- 
ration was usually carried on by means of the mouth. 

Hiffht ear. — Watch heard on pressure but indistinctly; membmna 
tympani concave, surface uneven ; and on that surface throe iiTfr 
gular-shaped bright spots were seen. Eustachian tube impenrtooa; 

Left ear. — Watch heard when pressed ; membrana tympani and 
Eustachian tube the same as in the opposite ear. 

Treatmeni. — The solid nitrate of silver was directed to be applied 
to the mucous membrane of the fauces once a week ; count«r-irritation 
over the ears, and a leech or two at times over the region of the 
fauces ; the one-thirtieth of a grain of the bichloride of meroarj 
twice daily, and a warm bath once a week : occasionally an emetic 
was also given. She returned to Manchester, and on the 28th at 
May her father wrote to me. saying that she was "so much better 
that she can keep up a conversation across the table." The child 
had a relapse in the following January, but a repetition of the 
treatment again restored her to perfect bearing. 

It is not, however, only in long-standing cases of obstmctioii of' 
the Eustachian tube that the deafness is very considerable; in weak 
persons almost total deafness may come on in a few hours. A well* 
marked case of the kind has occurred to me while writing tb« 
present chapter. 

Case VII. Siidden obstruction of each Euttachian tube /nm em- 
geation and thickening of the miieoua membrane of the fautXB, pn- 
ducing total dea/rtm in a few houri ; cure. — Br. B., on the 24th 
January, 1855, called to aak me to see his wife, of whom be gara 
the following hittory. 

For several months she has been much out of health, and confined 
to her room ; but has never sullered from any deafness or disoaae d 
the ear. On the night of the 2Uth instant she awoke, compUuning 
of a loud singing in her ears ; and when spoken to, it waa found 
that she was so deaf as not to be able to comprehend what va* «aid| 
although addressed very loudly. If possible, this deafness tnonaml, 
80 tbat on the 22d no »ounda were heard, and all commui 
to take place in writing. On examination, on the 
tbat the dealiiess was compkle; each membrana tympani 
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concave and dull ; the mucous membrane of the fauces was very red 
and thick, the tonsils and uvula much swollen. Each Eustachian 
tube was impervious. Upon inquiry, I leamt that accidentally a 
part of the window had been left open during the night. The 
treatment recommended was the application of the solid nitrate of 
silver to the fauces and the orifices of the Eustachian tubes. This 
was done freely about eleven o'clock on the 26th. Dr. B. returned 
home about two hours after, and found the hearing so improved 
that he carried on a conversation with his wife in a loud voice. 

I might add to the above a large number of cases in which the 
treatment was quite successful, but will merely give the leading 
particulars of another. 

Case Vlll. — H. L., Esq., aged 28, consulted me on June 25, 
1853. Has suffered for several months from sore throat, conse- 
quent upon an attack of secondary syphilis : for two months has 
complained of deafness in both ears, so as not to hear any except 
a loud voice. The deafness is accompanied by constant singing, 
which is increased when the head is on the pillow, and it varies 
much. On one occasion, after gargling the throat, heard much 
better with the right ear for twelve hours. On examination of the 
right ear, the hearing distance was half an inch ; the membrana 
tympani was opaque and of a leaden hue ; the surface shone, but 
the bright spot was nearer the circumference of the membrane 
than natural. The Eustachian tube impervious. The left ear was 
in the same condition as the right. The treatment pursued was 
the use of the nitrate of silver to the fauces, and the administration 
of steel wine. On July 2d he told me that three or four days pre- 
viously he heard quite well in the morning, and the improvement 
lasted for two days, since which he has been gradually getting deaf 
again. By perseverance in the treatment for a month he perfectly 
recovered. 



(6.) OBSTRUCTION OF THE EUSTACHIAN TUBE AT ITS FAUCIAL 
ORIFICE FROM RELAXED MUCOUS MEMBRANE. 

This affection is far from being so frequently met with as obstruc- 
tion arising from thickened mneous membrane. In many symptoms 
the two affections greatly assimilate, but they also present certain 
decided differences. Obstruction from relaxed mucous membrane 
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occurs less frequently in children or in persons subject to glandu^xJar 
enlargements, than in persons who have no thickening, but sim jp7j 
a relaxed state of the mucous membrane of the fauces. ^H^he 
physical cause of the obstruction appears to be a relaxed Goniitica 
of the mucous membrane covering the faucial orifice of the tube, 
so that its muscles are unable to separate the lips sufficiently to 
admit the air. The predisposing cause is generally some debili' 
tating influence, as over- work, keeping late hours, indigestion, &c^ 
The exciting cause is often a cold. There is usually no history of 
any previous affection of the ears, the deafness coming on slowly, 
and gradually increasing until the patient is unable to hear ordi- 
nary conversation, and requires to be spoken to in a loud voice. 
Sometimes the patient improves for a short time, and then the 
deafness returns; but frequently the hearing is better when the 
head is placed in a recumbent position, or when the face ia turned 
and looks backwards. There is often a feeling of weight in the 
ears, with a singing sound, and at times a sensation of confusion 
in the head. On examination, the patient generally looks pale 
and out of tone ; the pulse is weak ; the mucous membrane of the 
fauces is either relaxed and red, the bloodvessels being large and 
presenting long streaks ; and the uvula is either hanging down, so 
as to touch the dorsum of the tongue, or it is of a much palei^ 
color than natural from being deprived of its due supply of blood..^ 
The membrana tympani is much more concave than natural, fre — 
quently of a leaden hue, its surface being glassy. Not unfrequentl; 
the long process of the incus is seen through it. Upon exploratioi 
with the otoscope, the Eustachian tube is found to be impervious 
The treatment differs somewhat from that of cases of obstroctioi 
from thickened mucous membrane. Instead of nitrate of silvei 
stimulating gargles are to be used — one composed of whiskey i 
often very serviceable ; tonic medicine and stimulants are to 
administered, generous diet, rest from work, country air, ai 
abundant out-door exercise should also be prescribed, 
reasons to those which induce me not to use ordinarily the Eust^ ^' 
chian catheter in cases of obstruction from thick mucous membrao^cme, 
have prevented my resorting to it in the cases under considerati< 
Its use could not, of course, diminish the cause of obstruction, 
facilitate the progress of the treatment; and unless the patie^c^i; 
from some particular circumstances, was desirous to bear yt^U 
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daring a few hours, the introduction of this instrument should be 
avoided. A cure is always to be effected without it. 

Case I. Obstruction of the left tube from relaxed condition of the 
mucous membrane; constant beating sound, — J. R. H., Esq., a 
surgeon, aged 48, consulted rae on December 15, 1823. The 
history was, that about six weeks previously he found himself deaf 
in the left ear ; he felt no pain, but there was a constant sensation 
of beating in the ear, and a weight on that side of the head, which 
caused extreme discomfort. He is subject to a relaxed throat. 
On examination, the mucous membrane of the fauces was observed 
to be relaxed, though not thicker than natural; the meatus ex- 
temus of the left ear was dry and smooth, and did not contain 
any cerumen ; the membrana tympani was very concave and some- 
what opaque. The processus brevis stood out very prominently ; 
but the manubrium was so much drawn inwards that it could 
scarcely be seen. The otoscope showed the Eustachian tube to be 
impervious. The watch heard only in contact with the ear. The 
right ear perfectly natural. 

Treatment. — A whiskey gargle was ordered, and a mustard 
plaster to be placed on the region of the fauces ; the outside of the 
throat to be rubbed with a coarse towel dipped in cold water ; simple 
food, as much rest and as little " night-work" as possible. 

December 24th. — A crack took place in the ear, and the hearing 
became perfect for a few minutes, but again became gradually dull. 
The treatment was persevered in, and on the 7th January, 1854, 
the gentleman wrote, "I am quite well ; the air passes into the ear 
perfectly well." All the unpleasant symptoms had subsided. 

Case II. Obstruction in each tube for ten days after an attack of 
bronchitis. — S. S., Esq., aged 51, an architect, was brought to me 
on June 24, 1853. 

History. — He has had a bad cough and bronchial affection for a 
month, which came on after having been considerably over- worked. 
Ten days ago deafness came on slowly in both ears, and has re- 
mained till now ; so that he has to be spoken to in an elevated tone 
within a yard. He hears much better in the morning when reclin- 
ing in bed. Has frequently tested his hearing by means of his 
watch, and the result is, that when lying down he can hear it at a 
distance of two feet with either ear ; but afl;er being in the erect 
posture for a minute or two the deafness returns, and he can hear 
the watch only at two inches from the ears. He has now and then 
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had a slight crack in each ear, followed by somewhat improved h©«r- 
ing. On examination, the pulse was weak and slow, the face pa/e 
and flabby, and the mucous membrane of the fauces was seen to he 
relaxed, with enlarged streaky vessels ramifying in it. 

Bight ear. — Watch heard only when in contact with the ear; the 
surface of the membrana tympani was dull, had a dark leaden hue^ 
and the membrane was much more concave than natural, having two 
irregular-shaped bright spots in place of the single one ; the long 
process of the incus was seen through the membrana tympani, and 
appeared to be in contact with its inner surface ; the Eustachian 
tube was impervious. 

Left ear, — Similar to the right: hearing distance, a quarter of an 
inch. 

The treatment consisted in the administration of the citrate of 
iron, followed by decoction of bark and sulphuric acid ; the use of 
a tannin gargle and gentle external counter-irritation. He was also 
advised to sleep in the country, to work as little as possible, and to 
live generously. On July 2d there was a slight improvement, but 
as yet no free passage for the ear through the tubes. On July 7th 
a sudden and great improvement took' place in the right ear, after 
blowing the nose. Hearing distance, six inches in the right, and a 
quarter of an inch in the left ear. Cracks now occurred in both, 
ears from time to time, and were followed by great amelioration in. 
the hearing. At the end of July he had perfectly recovered. 

Case III. Ohatruction at the faucial orifice from relaxed mucous 
membrane for two montlis after influenza. — Miss T., aged 16, waf=^ 
brought to me on June 7th, 1853. She was pale, with a weak puls^ ^ 
and somewhat out of health, having had an attack of influenza fo'^ 
two months. Gatamenia irregular. 

History. — When a child, was subject to dulness of hearing during g 

a cold, but recovered as soon as the cold passed away. During th^^e 
recent attack of influenza has been so dull of hearing as to requinz^e 
to be spoken to distinctly within the distance of a yard ; geners^ '^ 
conversation is not heard. Sometimes during an entire day head ^^ 
rather better. Complains of a ticking noise in the ears. 

Eesults of examination : right ear. — Watch only heard on 
sure; membrana tympani, surface dull, concave; Eustachian tul 
impervious. Left ear. — In the same state as the right. The muco — us 
membrane of the fauces was relaxed. 

I^-ea/mcw^.—Considering that the relaxed condition of the fauc— i^ 
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xnucous membrane was dependent upon the state of the health, steel 
"was administered, and plans for invigorating the system were recom- 
mended: gentle counter-irritation over the region of the fauces was 
also enjoined. 

July 13th. — Has had a "rumbling" sound in the ears, since 
which she has been better. Hearing distance, two inches. 

July 20th. — Well. Eustachian tubes pervious. 

Several additional cases might be related, but the three I have 
mentioned will be sufficient to illustrate the nature of the affection. 

(c.) OBSTRUCJTION OF THE EUSTACHIAN TUBE AT THE TYMPANIC 
ORIFICE FROM THICKENED MUCOUS MEMBRANE. 

Inasmuch as one of the most common affections of the ear is in- 
flammation of the tympanic mucous membrane, it will be readily 
conceived that obstruction of the tympanic orifice of the Eustachian 
tube is likely to take place from the same cause. It is well known 
that the osseous portion of the Eustachian tube, which is about the 
size of an ordinary probe, is lined by an extremely thin mucous 
membrane, which, like that covering the osseous walls of the tym- 
panum, adheres firmly to the surface of the bone, and appears to 
act in the twofold capacity of a periosteum and mucous membrane; 
one of the reasons for its extreme tenuity being the fact that the 
bony part of the Eustachian tube forms part of the cavity with re- 
sonant walls. The whole of the mucous membrane of the Eusta- 
chian tube, excepting at the two extremities, is so surrounded by 
muscles and bone as to be little liable to become the seat of dis- 
ease. In making dissections, I have rarely found that it has been 
morbidly affected; indeed, in some cases of ulceration of the faucial 
mucous membrane in scarlet fever, accompanied by ulceration of 
the mucous membrane of the tympanum, the membrane lining the 
central portion of the tube has been found free from disease. It 
would thus appear that the commonly received opinion of the ex- 
tension of the disease, by direct continuity, from the fauces to the 
tympanum, is not always correct ; and from obsef vation of what 
occurs in other cases, there is no difficulty in conceiving the affections 
of the two parts to originate at the same time without any relation 
of cause and effect. It cannot be doubted that it is very fortunate 
the mucous membrane of the central part of the tube is so little 
liable to become thickened, since it would of course be very difficult 
to act upon it effectually. 
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The mucous membrane covering the bone which forms the tym- 
panic aperture of the tube is, on the contrary, liable to congestion 
and hypertrophy, being, like the mucous membrane of the tympa- 
num, exposed to the influence of the cold air entering the meatus 
extemus. Symptoms arising from this cause are usually present in 
the cases under consideration ; but there is generally in addition a 
great concavity of the membrana tympani, loud noises in the ears, 
and, upon examination, an impervious state of the Eustachian tube. 

The history of the two cases differs in the fact, that in cases of 
obstructed Eustachian tube, the deafness generally comes on rapidly, 
often disappears, and as rapidly reappears; whereas in those arising 
from disease in the mucous membrane, the progress is usually slow 
and regular. It must also be remembered, that in cases of obstruc- 
tion of the Eustachian tube at the tympanic orifice, there is com- 
monly a history of previous attacks of inflammation in the tympanic 
mucous membrane, which is not often the case in instances of ob- 
struction at the faucial oriflce : the membrana tympani also presents 
appearances indicative of inflammation having occurred in the tym- 
panic cavity. The most simple cases of obstruction of the Eusta- 
chian tube at the tympanic orifice are those following an ordinary 
cold, in which a sense of fulness is felt in the ears^ often attended 
with noises, and with dulness of hearing — symptoms which last for 
a few days, and then ordinarily disappear with a sensation of some- 
thing bursting in the ear. 

In the treatment of these cases, all those measures should be re- 
sorted to which will be described as serviceable in hypertrophy of 
the mucous membrane of the tympanum. In addition, the opera- 
tion of puncturing the membrana tympani is sometimes advisable. 



ON THE OPERATION OF PUNCTURING THE MEMBRANA TYMPANI. 

Since Sir Astley Cooper obtained a medal from the Royal Society, 
on account of the success which, in a few cases, followed the opera- 
tion of puncturing the membrana tympani, this operation has been 
performed frequently, and in cases of deafness arising from every 
possible cause. Though, doubtless, in certain cases it may be of 
great service, it is an operation rarely required, and one which, if 
not judiciously performed, is liable to produce the most injurious 
consequences. In Sir Astley Cooper's successful cases, there was 
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imple obstruction of the Eustachian tube ; and there is little doubt 
that the affection would have yielded to simple measures, having for 
"their object the removal of the obstruction, while the cure instead 
of being temporary would have been permanent. In the great 
majority of cases where Sir Astley punctured the membrana tym- 
pani not the slightest benefit accrued, because the deafness was de- 
pendent upon other causes than obstruction of the Eustachian tube ; 
and in some cases of deafness from debility of the auditory nerve, 
the shock of the operation greatly aggravated the symptoms. In 
what cases, then, should the operation be performed ? It will be ob- 
served that I have not recommended it in cases of obstruction of the 
fSEiacial orifice of the Eustachian tube, because that obstruction can 
be otherwise removed ; but should the faucial orifice be permanently 
closed by adhesion of its walls (a case never met with by me), there 
can be no question that it should be performed. It is also called for 
in cases of stricture of the osseous portions of the tube, in those of 
obstruction by fibrinous effusion, and where the thickened mucous 
membrane of the tympanic orifice will not yield to other treatment. 
Ghreat and immediate improvement frequently follows the operation; 
but there is usually so much difficulty in keeping the aperture open, 
that the value of it is much diminished. The ordinary instrument 
for performing the operation is the sharp triangular end of a probe; 
and where only temporary effect is required, this is sufficient. Fa- 
brizzi invented an instrument for drilling out a circular portion of 
the membrane ; but the extreme sensitiveness of the outer surface 
of the membrana tympani renders it difficult of application. It con- 
sists of a silver tube, about four inches long, one end of which, 
about a line in diameter, is tipped with steel and made to cut; the 
opposite end is made to screw on the outer part of a trocar near its 
handle ; while the trocar, consisting of a silver rod, has at its end a 
fine wire shaped like a corkscrew. When used, the trocar is passed 
through the canula, and the spiral wire which projects beyond it has 
its point passed through the membrana tympani, and then turned 
round so as to cause it to enter the tympanic cavity. When this 
has been effected, and a firm hold of the membrana tympani is 
secured, the canula is to be slightly unscrewed ; an action by which 
its cutting extremity is pressed through the substance of the mem- 
brana tympani and removes a circular portion. This instrument 
may be used, however, in cases where the sensibility of the tym- 
panic membrane has been impaired by disease. 

16 



242 THE DISEASES OF THE EAR. 

The usual method is, as stated, to puncture by the probe : and 
the part best adapted for this purpose is that between the handle 
of the malleus and the posterior margin. 

The plan ado})ted by me for keeping open an orifice in the mem- 
brana tympani, and the particulars of a case in which it was prac- 
tised, will be found below : it consists in making a triangular flap, 
by means of a very small scalpel, the blade of which is not more 
than two lines in breadth. 

CcLse I. Obstruction by thickened mucous membrane at the tym- 
panic orifice. — Miss K. J., aged 10, was brought to me on July 14, 
1853. 

History, — Between five and six years ago, after a cold, suffered 
from an attack of earache, followed by dulness of hearing, so that 
she has been obliged to listen, in order to hear conversation. 
During attacks of cold, she has been so much worse as to require 
to be spoken to distinctly, within the distance of a yard or two. 
Is now subject to occasional attacks of earache, and has had a 
slight discharge from the right ear. On examination of the rigU 
eary the dermoid layer of the membrana tympani was white and 
thick, and covered with a small quantity of discharge ; the mem- 
brana itself was more concave than natural ; and the Eustachian 
tube was obstructed. ^ 

Left ear, — The surface of the meatus was covered with cerumen, 
having a natural appearance ; the membrana tympani was white 
and concave ; the Eustachian tube was obstructed ; and the mucoQS 
membrane of the fauces was in a natural state. 

Treatment. — Leeches were applied below each ear, twice a weekj 
followed by blisters ; and the one-thirtieth of a grain of the bichlo* 
ride of mercury was given twice daily ; a course of treatment whioh 
was pursued for six weeks. At first, there was no improvemerxt; 
after three weeks, however, a slight diminution of the deafness to^^ 
place; and on the 1st of September, the hearing was quite restor"^' 
and the Eustachian tubes were pervious. 

Case II. Obstruction by thickened mucous membrane at the t^^^' 
panic orifice, after influ^enza ; p>olypus in one ear, a collection of c^^"^ 
men in the other ; great improvement. — Master J. P. M., aged 14=^ ^ 
good health, was brought from Lincolnshire, July 27, 1853. 

History, — Four years ago he had an attack of influenza, follo^^^^ 
by so conspicuous a hardness of hearing, that he required pers<?^ 
to speak to him in a loud voice. During a cold the deafness is m.ucb 
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increased ; at timeS; after a feeling of cracking in the ear, has heard 
much better. This crack occurred once in the right ear, after bath- 
ing, and was followed by perfect hearing for a few hours. The right 
ear has discharged blood for several months, and been affected with 
earache. Previous treatment. — Glycerine has been dropped into 
both ears without any benefit ; slight improvement followed the use 
of a blister behind each ear ; tonics have been administered. 

On examination: rigid ear. — Hearing distance, half an inch; the 
meatus contained a discharge, and at its inner part, concealing the 
membrana tympani, was a red, globular polypus. Eustachian tube 
obstructed. Left ear. — Hearing distance, half an inch ; the meatus 
contained a collection of cerumen ; on removal of which, the mem- 
brana tympani was seen to be very concave and white: Eustachian 
tube obstructed. 

Treatmeni. — The polypus was extracted from the right ear by the 
lever-ring forceps ; vesication was kept up over the mastoid pro- 
cesses ; small doses of the iodide of potassium were administered. 
In the course of three months the hearing returned, and he remained 
yrelL 

Case III. Obstruction of the tympanic orifice of the tube ; polypus 
in the right ear ; cured. — Miss M., aged 14, saw me on the 14th of 
February, 1854. Her health was good, but she complained of head- 
ache. 

History. — During the last seven years has been, at times, dull of 
hearing, and has had attacks of earache. During a cold is much 
worse. Has not had any discharge. Occasionally, after feeling as 
if something had burst in the right ear, had heard quite well for a 
short time. She now has to be loudly spoken to close to the right 
ear ; the left is useless. On examination^ the hearing distance of 
the riglU ear was found to be two inches ; the membrana tympani 
was concave and white ; the Eustachian tube obstructed. With the 
left ear, the crack of the nails was heard ; the membrana tympani 
was thick ; the Eustachian tube obstructed. 

Treatm^it. — Brown's vesicating paper was ordered to be applied 
behind both ears every night, and three grains of hydrargyrum cum 
cretfi were to be taken every night. 

March 7th. — ^The same : has not been pursuing the treatment with 
regularity : to take an emetic once a week, and the one-thirtieth of 
a grain of the bichloride of mercury, twice daily ; the vesicating 
paper to be continued. 
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April 6th. — Has heard well for a week, and hears better to-day 
than on March 7th. A small vascular polypus is seen in the right 
meatus near the membrana tjmpani. 

May 11th. — The right ear has greatly improved ; hearing distance 
nine inches. Left ear : watch heard on pressure. 

June 14th. — Right ear cured : the polypus has disappeared. 

Case IV. Obstruction of the tympanic orifice of the tube; tempo- 
rary relief by puncturing the membrana tympani; cured by removing 
the obstruction. — J. R., Esq., aged 53, strong, and in good health, 
was sent to me by Mr. Cock, on May 7th, 1858. 

History. — When a boy, was deaf, and was taken to Sir Astley 
Cooper, who punctured the drum of each ear; which operation was 
followed by complete relief until eight years ago, when, after a vio- 
lent cold, deafness gradually came on in both ears ; and has remained 
till now, with the exception of a day or two's improvement, at times, 
after violent sneezing. At present, he has to be loudly spoken to 
within a foot of his head, in which there is a feeling of constriction 
and of pressure on the top part. On examination of right ear, the 
crack of the nails only is heard ; the membrana tympani is very 
opaq-ue, uneven, and concave; Eustachian tube obstructed. Left 
ear. — Watch heard on pressure. Membrana tympani and Eusta- 
chian tube in the same state as in the right ear. 

There was no doubt in my mind that the cause of the deafness 
was a thickened state of the mucous membrane at the tympanic ori- 
fice of the tube ; and I prescribed the application of leeches below 
the ear, to be followed by blisters, while small doses of mercury 
were to be administered. The patient, however, implored me, if 
possible, to render him some immediate relief, as he was a candi- 
date for a public appointment ; for, although my assurance that he 
would recover might favorably influence the committee, before whom 
he was to appear the following day, still he greatly feared that, 
should he not hear what was said, he might be rejected. I, there- 
fore, but unsuccessfully, attempted to pass air into the tympanum 
through the catheter. I then punctured each membrana tympani 
with an ordinary probe, which, as it passed, conveyed the feeling of 
the membrane being soft and flaccid. The result was an instanta- 
neous return of the hearing power, and the total disappearance of 
the weight in the head : to use his own words, he "felt free again." 
The hearing distance of each ear was six inches." 

May 30th. — After the operation, continued to hear well until a 
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few days ago, when the deafness slowly returned, and he is now 
nearly as deaf as on the 14th. The orifice in each membrana tym- 
pani had closed. As he was unable to wait until the remedies for 
opening the tube could be tried, I made a triangular flap, about two 
lines long, and a line broad below, in each membrane, by means of 
a scalpel, the blade of which was about two lines in breadth : the 
apex of the flap was above, and it was turned down. The result 
was as instantaneously favorable as in the previous operation : and 
as it was considered probable that the aperture would close, active 
treatment for the purpose of opening the tube was at once carried 
out The consequence was, that in a fortnight, although the orifice 
in each membrana tympani had closed, the air passed freely through 
the Eustachian tube, and the patient heard well. . 

Closure of the tympanic orifice of the Eustachian tube by the 
effusion of fibrine will be spoken of when describing cases of the 
effusion of fibrine into the tympanic cavity. 



(d,) OBSTRUCTIOX OP THE MIDDLE PART OP THE EUSTACHIAN TUBE ; 
BY A COLLECTION OP MUCUS, BY A STRICTURE OP ITS CARTILA- 
GINOUS OR OSSEOUS PORTIONS, OR BY BANDS OP ADHESION CON- 
NECTING THE WALLS. 

In the tabular view giving the result of 1523 dissections, it will 
have been observed that in thirteen instances the Eustachian tube 
contained mucus. In my opinion, however, a collection of mucus 
rarely offers insuperable resistance to the action of the muscles of 
the tube, to the pressure of the air in the fauces during the act of 
deglutition, or to an attempt at a forcible respiration, with closed 
nostrils, &c. It is nevertheless possible that in some of the cases 
where the tympanic orifice of the tube is closed by thick mucous 
membrane, there may be also an accumulation of mucus; but as 
its presence would not require any alteration in the treatment, it is 
unnecessary to dilate upon the subject. 

Stricture of the osseous portion of the Eustachian tube is very rare. 
Only one case has fallen under my observation ; but as I had the 
opportunity of seeing the patient during life, and afterwards of 
making a dissection of the ear, it is of sufficient interest to be de- 
tailed at length. 

Case L Stricture of the osseous portion of the Eustachian tube; 
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ihsifrilnn. — C. J., nged 45, was visited by me in the montli of 
November, 1S49. lie was dying from tabercular disease, so that I 
was prccludeil from making so minute an esamiDation as would bare 
been desirable. The Awfciryof the origin and progress of the deaf- 
ness, as far as could be ascertained, was as follows : About twenty 
years ago the patient suffered from a violent inflammation in the 
right ear, followed by a discharge from the external meatna, which 
had continued almost without intermission up to the time ho was 
seen by me. For a considerable period this ear had been unable 
to distinguish sounds, and the left ear had been gradually growing 
less and less sensitive to sonorous vibrations during the preceding 
six or seven years. No pain had been felt in it. however, aud there 
had been no discharge from the external meatus. 

Upon inspection by means of a speculum and lamp, the membrau 
tympani of the right ear was ob.'^rved to be absent, while the muooiu 
membrane lining the tympanic cavity was very thiuk. and covered 
by a large quantity of purulent matter. In the left ear, the lining 
membrane of the external ear was slightly reddened, and the tnem- 
brana tympani was as white as writing paper; while the handle of 
the malleus, usually so distinctly seen, could not be dietiaguished 
from the surrounding membrane. Towards its centre, the sarfaoe 
of the membrana tympani had lost the natural shining appear«nc«i 
but a small portion of its surface, on each side of the handle of the 
malleuR, although perfectly white, was so smooth as to reflect the 
light of the lamp. As the patient was in a state of great dobilitr. 
the otoscope was not applied to eitlier ear to test the cooditioo oJ 
the Eustachian tube. The patient died a few days after the exami- 
nation. 

Post-mortem ingptction. Right ear. — The mucous membrane 
lining the tympanic cavity was thick and in parts ulcerated ; while 
the bone forming the upper wall of the cavity, with which the 
ulcerated membrane was in contact, was carious. The Eustuchiin 
tube was healthy. 

Le/l ear. — The central portion of the membrana tympftoi wis 
found lo be white and thick ; but those parts of it which Ho uit»- 
riorly and posti^^riorly to the handle of the malleus, wore soft and 
attenuated, and the white appearance was due to the presetMM of 
mucus in the tympanic cavity, in immediate contact with the inner 
surface of the membrana tympani. So softened was this portioo of 
that membrane, that on applying the slightest preasure, the fliH 
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composing it gave wttj, and three small orifices were produced. 
The cavity of the tympanum and the mastoid cells were filled with- 
tbick, white mncus, and no air was discoverable. The mucous 
membrane lining the cavity was also thicker than natural. 

7%e Eustachian tube. — The internal portion for the length of 
lialf an inch was healthy ; but at about that distance from the cavity 
of the tympanum, there was a sudden constriction, and for the 
length of about a line and a half the tube was so contracted, that, 
even when its superior wall was removed, it was with difficulty that 
an ordinary sized bristle could be introduced into the opening. 




StrMor* of Um EniUshikD Tub*. Tha blaok briitli ij imii pudsg from tlu tjmpuilo 
okvitj throngh the gtrictured portion. 

This strictare resulted from the external and internal walls of the 
tnbe pressing against each other ; the small space still permeable 
being at the upper part. The more remote cause of the stricture 
would appear, however, to have been an enlargement of portions of 
the bone constituting the external and internal osseous walls of the 
tube : the former being at this part twice its natural thickness, and 
somewhat rough; while the .latter was forced outwards by the dilata- 
tion of the carotid canal, which, pressing thus upon the cartilaginous 
portion of the Eustachian tube with which it was in contact, pro- 
duced a flattening of the natural concavity of the internal wall. 
The mucous membrane lining the Eustachian tube was in a natural 
■tate. 

Although three dissections are recorded of adhesion between tbe 
walls of the tube by means of membranous bands, I have not hitherto 
met with a case during life. In such an instance the treatment 
Would consist in puncturing the membrana tympani, and establish- 
ing an orifice in it. 




CHA PTER XII. 

THB CAVITY OF THE TYMPANUM. 
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ATiatamical Observation. — The tympnnic cavity is lined through* 
out by a 6ne membrane, which forma the internal layer of Uk 
membrnna tympani, and from which it can sometimes be detached 
without difficulty. Internally it, covers the surface of the pro- 
montory and the nerabrana propria of the feneatra rotunda ; it is 
reflected from the promontory at the circumference of the faoeetn 
ovalis upon the surface of the stapes, and it envelops the incus 
•nd malleus, by means of which it is continuous with the inoer 
layer of the membrana tympani; above and below that membrane 
it covers the osseous walls of the tympanum, and is proloDgud 
posteriorly into the mastoid cella, while anteriorly it is con- 
tinuous with the lining membrane of the Eustachian tube. The 
mucous membrane of the tympanic cavity, in a healthy a»x, ia 
flO extremely thin as to be quite transparent; and its presenoe 
tipon the surface of the osseous walls and ossicles of the tympaoam 
oan often only be detected by the use of a magnifying -glass and by 
tiie touch. In a'natural state the nervous filaments upon the sur 
filco of the promontory are very diatinclly seen, the margin of the 
fenestra rotunda is defined and regular, and the membrana which 
occupies it is thin and transparent. The crura of the stapes^ u 
well as their point of connection with the base, are clearly wen, 
and a distinct fissure is observable between the inferior aurfaoo of 
■the crura and the promontory. The quantity of mucus ooToring 
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this membrane in a healthy ear ia bo small as to be scarcely per- 
ceptible. The membrane itself is composed of extremely fine and 
delicate fibres, and it has a strong analogy with the serous mem- 
branes: first, in respect to its extreme tenuity and great amoothneas; 
second, in the frequency with which membranous bands connect 
together various parts of the tympanic cavity. Over its surface 
_ extends a layer of very minute epithelial cells, some of which are 
ciliated. The supply of bloodvessels is abundant, though they are 
so minute as not to be discernible, except when distended with 
blood : this happens in disease, and then they are oflen very much 
dilated and surcharged. In young persons the membrane is highly 
vascular, and, when auccassfuUy injected, is found to be pervaded 
by plexiform ramifications. Beneath the mucous membrane He 
the branches of the tympanic nerve from the glosso-pharyngeal. 

The upper wall of the tympanum is formed by a layer of bone 
which separates the tympanic cavity from that of the cerebrum, 
and which deserves special attention, inasmuch aa the diseases of 
the tympanum, which affect the brain, usually advance through 
that bone. Its form is an elongated oval, and it measures about 




An anlcro-poatarlor <rertioal >i 



three-quarters of an inch long and from a quarter to half an inch 
in breadth. Its direction is obliquely inwards and forwards, like 
that of the petrous bone. Externally it is attached to the lower 
part of the squamous, and internally to the outer part of the 
petrons, bone: anteriorly it is continuous with the roof of the 
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EuatachJan tube, and posteriorly with the roof of the horizontal 
portioQ of the mastoid celU. This osseous lamina, forming th^. 
upper -wall of the tympanum, varies mnoh in thickness, being ii«_ 
some instances from half to an entire line thick, though mor^^ 
frequently it is very thin, presenting a mere shell of translucen — ■% 
bone. In many specimens this lamina is deBcient in parta, ancr^ 
the mucous membrane of the tympanum is in contaot with the duj — ^^ 
mater covering the petrous bone. In some apecimena in my po^^. 
session, the head of the malleus projects through an orifice in th ~^ 
portion of the bone, and was directly covered by the dura raat^7. 
This defect in the upper wall of the tympanum is not usually tl:3e 
result of disease, but of the prooeas of development. In ttne 
specimen, of which the following is a representation, tbe hox-i- 
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zontal lamina alone is alraent, while the vertical septa exfc^'^'' 
upwards, even above the surrounding sur&ce. 

It baa been thought desirable to be thus particular in the desCT' 
tion of the relations of the tympanum, because frequent referei"^ 
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the description in the pathological details subsequently 
x>. 

fical observations. — The diseases of the tympanic cavity 
>us and important. Perhaps the most common affection 
be organ of hearing is subject, is a greater or less degree 
ing of the tympanic mucous membrane, with or without 
rough the membrana tympani. Besides this affection, a 
lumulation of mucus in the tympanic cavity is of great 
; and, finally, anchylosis of the stapes to the fenestra 
most common disease. 

lases of the tympanic cavity, as revealed by the dissection 
seased ears, are as follow : — 

CONTENTS. 

«5 

6 

I mucas, 1 

loas, and lymph, 1 

10 

d muoas, 3 

d lymph, 1 

6 

m, 2 

m and oil, 1 

8 matter, 20 

M matter, 8 

1 

ine, 1 

ine and mucus, 5 

issue 2 

er, 1 

17 

STATE OF THE MUCOUS MEMBRANE. 

3ular than natural, 75 

han natural, .211 

1 very vascular, 10 

M to conceal the stapes 27 

u to fill the tympanic cavity , 

' 24 

5 

ig black pigment cells, 2 

)rum beneath it, 1 

MEMBRANOUS BANDS BETWEEN. 

nd promontory, . 6 

incus, and promontory, 1 



252 THE DISEASES OF THE EAR. 

Malleas and stopes, . . .1 

Malleus, stapes, and promontory, 

Incus and promontory, 5 

Incus, stapes, and promontory, 3 

Incus and malleus, 1 

Stapes and promontory, the mucous membrane being healthy, . .79 

Stapes and promontory, the mucous membrane being thick, . . .48 

Stapes and promontory, the mucous membrane being vascular, ... 6 

Stapes, promontory, and pyramid, 1 

All the ossicles, 30 

All the ossicles and the promontory, 9 

Tensor tympani muscle (the tendon) and the stapes, 3 

Chorda tympani nerve, incus, stapes, and promontory, . . . . S 

Chorda tympani nerve and upper wall of tympanum, 1 

MALLEUS. 

Adherent to the promontory, 1 

Absent, apparently from caries or ulceration, 4 

Partly removed by caries, 1 

Malleus and incus lying in the mastoid cells, 1 

Fixed by ligamentous anchylosis to the upper wall of the tympanum, . . 3 

Fixed by osseous anchylosis to the upper wall of the tympanum, • 2 

The body anchylosed to the incus, 3 

The long process detached from the membrana tympani, .... 3 

The long process fractured, 1 

The long process in contact with the promontory, 3 

The long process adherent to the incus, 1 

The long process detached from the body, 1 

The long process absent, 2 

The long process carious, 3 

The long process ezostosed, 1 

INCUS. 

Absent, 4 

Long process absent, 2 

Partly removed by caries, 8 

Disconnected from stapes 14 

Disconnected from stapes and malleus I 

Fixed by membranous anchylosis to the orifice of the mastoid cells, . . 2 

STAPES. 

The base anchylosed by bone to the fenestra ovalis, 49 

The base anchylosed by bone to the fenestra o valla, the base being expanded, 6 

The base anchylosed by membrane to the margin of the fenestra ovalis, . 36 
The base anchylosed by membrane to the margin of the fenestra ovalis, the 

base being expanded, 6 

The base anchylosed by membrane to the margin of the fenestra ovalis, an 

exostosis surrounding the fenestra, 2 

The base of the stapes attached to the fenestra ovalis more rigidly than 

natural, . 68 
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The btM fMroJeetiiig into the oavity of the yestibale, 5 

The hue expanded and more fixed than natural, 7 

The haee expanded and projecting into the vestibule, 2 

Detached from inoni and attached to the membrana tympani, ... 1 

Anohylosed to incus 2 

Detached from the fenestra ovalis and the incus, 2 

Disconnected from the fenestra oralis, 1 

Partially absorbed, 1 

Atrophied, 1 

Absent, apparently from ulceration 2 

ALL THR OSSICLES. 

Less movable than natural, 4 

Absent, Apparently from ulceration, 2 

Disconnected from each other, 1 

Carious, 2 

OSSEOUS WALLS. 

Thickened, 1 

Carious, . . . * 6 

Upper wall partly deficient, 64 

Lower wall partly deficient, 25 

Osseous lamina between mastoid cells and lateral sinus incomplete, 2 

Osseous lamina between mastoid cells and cavitas cerebelli incomplete, 1 

Canal for portio dura nerve incomplete, 2 

Carotid canal contracted, 7 

Upon reference to Mr. Hinton's valuable paper on the Pathology 
of the Ear, published in the thirty-ninth volume of the "Medico- 
Chirurgical Transactions," it will be found that the results at which 
lie has arrived agree with those quoted above. 

The plan I purpose to follow in investigating the subject will be 
to consider successively the affections of the mucous membranes, 
and those of the ossicles. 



(a.) CONGESTION OF THE MUCOUS MEMBKANE OF THE TYMPANUM. 

Congestion of the tympanic mucous membrane usually follows a 
cold, or an attack of influenza. The symptoms are a feeling of dead- 
ness in the ears, sounds like the ringing of bells, dulness of hearing, 
and not unfrequently slight pain. If neglected, this affection is 
liable to advance to acute inflammation. It frequently accompanies 
congestion of the mucous membrane of the fauces and of the Eusta- 
chian tubes. On examination, the surface of the membrana tympani 
is sometimes observed to be very shining, and in other cases opaque. 
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The hearing power is but slightly diminished. The treatment con- 
sists in applying leeches below the ears, and using gentle counler- 
irritation over the mastoid processes. The symptoms commonly 
yield in a few days. 

Case I. — Mrs. B., 89t. 40, was sent to me by a medical man in 
1853. She enjoyed good health. 

History. — Has not suflFered from any affection of the ears until a 
fortnight since, when, subsequently to an attack of cold, a feeling 
of numbness, and a sound as of the ringing of bells, supervened in 
both ears. There was also, at times, a shooting pain in the right 
ear. On examination, the mucous membrane of the fetuces was ob- 
served to be red. 

Bight ear. — The membrana tympani was rather more opaque than 
natural; the hearing power natural; the Eustachian tube pervious. 

Left ear. — Membrana tympani opaque; hearing distance three 
inches ; Eustachian tube pervious. 

IVeatment. — Slight counter-irritation, by means of a stimulating 
liniment was kept up over and around each ear, and in the course 
of ten days the symptoms were wholly removed. 

Case II. — Mrs. P., set. 78, consulted me in July, 1858. 

History. — Six weeks previously had an attack of influenza, which 
was succeeded by considerable pain in the right ear, followed by a 
sensation of "pumping" in the ear, which has continued to the pre- 
sent time : recently deafness of that ear has been complained of, 
and the voice appears to come out of the ear. 

On examination, the membrana tympani and Eustachian tube 
appeared to be normal ; but the hearing power was so diminished 
that the watch was heard only when pressed upon the ear. 

Treatment. — A leech was applied below the ear, and the symp- 
toms abated ; counter-irritation was then resorted to, and by degrees 
all unpleasant sensations vanished. 



{h) ACUTE INFLAMMATION OF THE MUCOUS MEMBRANE OF THE 

TYMPANUM. 

I have not hitherto been enabled to distinguish between acute in- 
flammation of the mucous membrane of the tympanum and that of 
its fibrous membrane, the periosteum, which is subjacent to it- 
When the delicacy of these membranes is taken into consideratioD, 
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and their intimate union so as to form one membrane of such ex- 
treme tenuity that its presence in the healthy ear can only be de- 
tected by the closest examination, it would be a source of surprise 
if acute inflammation were to attack either of these structures with- 
out involving the other ; although in many cases doubtless one of 
them is more specially implicated. In the description of acute in- 
flammation of the mucous membrane of the tympanum, the perios- 
teum will therefore be included by me, especially as the symptoms 
to be detailed appear to indicate that the view just advanced is cor- 
rect. If the mucous membrane of the tympanum be examined 
during an attack of acute inflammation, an opportunity for which is 
sometimes afforded when a patient suffering from this affection dies 
of some other disease, the bloodvessels are so large and so nume- 
rous, that upon a cursory inspection the membrane seems as if it 
were covered by a layer of dark-colored blood. On more accurate 
inspection, however, it is observed that this blood is confined to the 
cavity of the vessels, and that the latter are completely distended 
in every part. 

The exciting cause is usually exposure to a draught of cold air, 
or sudden change of temperature. In its milder form this affection 
is met with in children, and known as earache; for although the 
paroxysms of pain are often very severe, the symptoms are generally 
confined to the ear, and do not produce much constitutional disturb- 
ance. In children it is evident that the mucous membrane is more 
affected than the periosteum ; and perhaps one cause of the compa- 
rative mildness of the affection in the young, is, that the tympanic 
fibro-mucous membrane is laxer and more extensible than in the 
adult 

In children attacks of acute inflammation of the mucous mem- 
brane of the tympanum are apt to be greatly neglected, and conse- 
quently they frequently recur in the same child ; and even if they 
do not at the time produce a serious lesion of the membrana tym- 
pani or obstruction of the Eustachian tube, they probably lay the 
foundation of deafness in after life, by causing a permanent thicken- 
ing and rigidity of the membrane : membranous anchylosis of the 
stapes seems also to originate in this manner. When called to see 
a child suffering from inflammation of this membrane, a medical 
man will generally find that the membrana tympani is very smooth 
and shining, and more or less red in color, according to the degree 
of distension with blood of the vessels of the mucous membrane 
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forming its inner layer. Sometimes this latter membrane has 
come thickened; giving a sodden appearance to the membrana tym 
pani; a condition liable to occur also when the tympanic cavit 
contains an accumulation of mucus. It commonly happens that i 
children the chief pain is felt at nighty when the recumbent positio 
and the heat of the pillow favor the congestion of the membrane 
Although the child may not complain of pain in the daytime, an^ 
when seen by the surgeon may even be cheerful, still, should auy 
appearance of congestion remain, or, tested by the watch, any dal- 
ness of hearing, it is important to apply one or two leeches below 
the ear, and to keep up a slight discharge behind it. 

In the adult, this afiection is usually of a much more formidable 
nature, and it sometimes has a rheumatic or gouty character. The 
first symptom is a sense of uneasiness in the ear, which becomes pain 
during motion, pressure on the organ, the act of deglutition, or the 
use of the pocket-handkerchief. This uneasiness soon amounts to 
continuous pain, which, in severe cases, rapidly increases until it be- 
comes so intense as to be scarcely endurable ; and extends over the 
mastoid process, the whole of the affected side of the head, down the 
neck, and into the fauces. The power of hearing rapidly diminishes, 
and a variety of the most horrible sounds are experienced ; some- 
times described as like the hissing and puffing of a steam-engine, 
varied by others like a series of explosions in the ear, or the ringing 
of bells. A symptom of this aflFection which adds greatly to the suf- 
fering of the patient, is the impairment of the functions of the brain; 
sometimes amounting only to a confusion of ideas, frequently accom- 
panied by extreme fear and depression of the nervous system, caus- 
ing the worst forebodings as to the result of the attack ; in other 
cases delirium supervenes, and in the most formidable cases death 
takes place, from the inflammation extending to the membranes of 
the brain. Where only some of these symptoms, and those of a less 
violent character are present, the surgeon may doubt whether the 
affection is in the tympanic cavity or in the meatus. An examina- 
tion of the ear with the speculum and lamp will decide the ques- 
tion ; for in the affection under consideration, there is no appear- 
ance of infiammation in the dermoid meatus or in the membrana 
tympani. The modes in which this affection terminates are the for- 
mation of lymph ; the effusion of serum into the tympanic cavity, 
which escapes through the Eustachian tube into the fBiuees ; or a 
copious secretion of pus or mucus, which distends the tympanum 
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causes ulceration and perforation of all the laminsB of the membrana 
tympani, and ends in abundant discharge. In some cases there is 
no indication of any secretion occurring in the tympanum, and the 
affection seems to terminate by resolution ; in others, the dermoid 
meatus pours out a sympathetic discharge without the presence of 
any orifice in the membrana tympani. The prognosis in cases of 
this disease is favorable, and it is a great consolation to the patient 
to be assured, amidst the very distressing symptoms from which he 
suffers, that no permanent injury need be apprehended. It would 
appear that a single attack of inflammation of the fibro-mucous mem- 
brane of the tympanum, however violent it may be, does not leave 
behind it that rigidity and dulness of hearing which is a sequence of 
the attacks of a milder character occurring in children. When an 
orifice forms in the membrana tympani, it usually closes without 
difficulty ; and the power of hearing is in two or three weeks com- 
pletely restored. In some, but fortunately rare cases, the inflam- 
mation extends to the petrous bone, and thence to the membrane of 
the brain, causing death. It not unfrequently happens, however, 
that the inflammation extends to the portio dura nerve in the aque- 
duct of Fallopius, and partial or complete paralysis of that nerve 
is the result ; which is removed as soon as the inflammation has 
wholly subsided. 

The treatment of this affection consists, in the first place, of the 
local abstraction of blood by leeches or cupping ; the leeches being 
applied at the orifice or behind the ear, and the cupping practised 
directly below it. Leeches may also be applied to the nostrils. 
Vapor baths should frequently be applied to the ear, so as to allow 
the steam to penetrate as far as the membrana tympani. The throat 
should be repeatedly gargled with hot water. The patient is to be 
kept perfectly quiet, as the least excitement or exercise is apt to 
aggravate the symptoms materially ; the room should also be dark- 
ened, and every sound excluded as much as possible. The use of 
mercury will be found very efficacious, especially when combined 
with full doses of opium or morphia. When the pain is very in- 
tense, it is desirable to keep the patient for several hours under the 
influence of opium. In the early stages of the affection tartar emetic 
proves advantageous. As soon as the discharge appears the meatus 
should be gently syringed with a copious supply of warm water 
thrice daily. 

In ohildren the treatment may usually be less active ; but it is 
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important to try Ihe application of leoeliea anil counter-irrttanti. 
thoroughly to subdue llie inflammation as rapidly aa possible. 

Case I. Acufe inflammatvm of the muams memhrane nf the turn- 
panum ; jxr/oralion of the mfmbrana lympani. — C. C. aged 40, 
sent for me in November, 1852, on account of a severe attack of 
pain in tbe rigbt ear. 

History. — Two days previously he had been exposed to a ooW 
wind, which was followed towards night by pain in the ear. Daring 
tbe night the pain became much aggravated, and seemed not only 
to be in the ear, but to extend over the whole of the side of the 
head, and csi>ecially over the region of the mastoid process. There 
was also great constitutional disturbance, confusion in the bead, and 
tbe moat extraordinary noises. "At the same moment," said iho 
patient, " I seemed to be standing at the side of a steam-engine, 
snorting, puffing, and hissing, and yet bearing the sound of a charoh 
bell tolling at a distance." 

On examining the ear, the membranous meatus was observed to 
be red, the membr.ina tympani dull and opaque. The patient 
very excitable ; pulse quick; skin hot. Leeches were ordered 
be applied immediately below and at the back of the ear. to be 
lowed by hot fomentations and poultices. Calomel and opium 
administered. Under this treatment, with the addition of a hlL 
to the nape of the neck, in three days the symptoms gradually 
sided. At the end of the third day, white the head wns on tbe 
pillow, a feeling as of something bursting in the ear was expe- 
rienced. This was followed by a discharge from tbe ear, and a con- 
siderable additional relief to the j>ain. On further examination, a 
small orifice was detected in the lower part of tbe membrana tym- 
pani, through which viscid mucus escaped from the tympattam. 
There was also great dulnees of bearing, which was tbe more dis- 
tressing to the patient from his having tost the uee of the other ear 
during childhood. The perforation was regarded by me as a favor- 
able symptom, being likely to prevent the tbrmatiou of memtHmooaa 
bands in the tympanic cavity. The inflammation slowly Bubsided; 
the aperture in the membrana tympani closed; and, in theconiw 
of ten days, the patient heard as well as before tbe attack. His 
hearing has since continued good. 

In some coses of acute inflammation of the mucous membmne of 
£be tympanum, the pain in the ear is not so violent as in tbe oaas 
jast deuiled ; but the aymptoms of eerebral disturbanoe u« 
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distressiDg and continuous. One reason for the cases of less active 
inflammation assuming the chronic form, seems to me to be, that a 
much smaller quantity of mucus being secreted, the membrana ty m- 
pani does not give way. The consequence is, the mucus collects by 
degrees in the tympanic cavity, and thus keeps up a constant, though 
slight irritation. In these chronic cases the symptoms often dis- 
appear after a discharge from the ear ; and careful inspection shows 
that there is no perforation of the membrana tympani, and that the 
discharge does not originate from the tympanic cavity, but has its 
source in the dermoid meatus ; being the result simply of the irrita- 
tion of the tympanic mucous membrane. 
The following case will illustrate the preceding remarks. 
Case II. AciUe inflammation of the mucous me^nhrane of the tym- 
panum; prolonged pain in the head; discharge from the meatus; 
relief. — M. A. K., aged 26, was admittfsd under my care in St. 
Mary's Hospital on October 6th, 1854. 

Bistory. — About a month ago she complained of pain in the face 
and soreness of the throat, together with pain in the right side of 
the head. These symptoms were followed by deafness in the right 
ear. At the time of admission she complained of pain and throb- 
bing in the right ear, extending inwards down the throat. On exa- 
minaiion, the tongue was found slightly furred, the pulse 84 and 
amall. The surface of the meatus was red, and the vessels* of the 
dermoid layer of the membrana tympani were distended. The crack 
of the nail was heard when made close to the ear. Air passed into 
the tympanic cavity. 

Treatment, — Leeches were applied below the ear ; and an evapo- 
X'ating lotion around it. 

October 12th. — Pain much the same. To repeat the leeches and 
take half a grain of the chloride of mercury, and a quarter of a 
grain of opium every night. 

October 16th. — Pain somewhat less, but still severely felt deep in 
the ear. 

October 20th. — To repeat the leeches. 

October 24th. — Much better; has had an abundant discharge 
from the ear, followed by immediate cessation of the pain. On in- 
Bpection, it was seen that the discharge had issued from the surface 
of the meatus; and there was no perforation of the membrana 
tympanL 

October 28th. — The pain has totally disappeared. 
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1. Acute inflammation affecting the portio dura nerve. — It is wel 

known that the portio dura nerve passes through the aqueduct (^n-i 
Fallopias along the upper and posterior wall of the tympanum ; biK. t 




it not unfrequently happens that the inner osseous wall of this canal 
is incomplete, and thus the mucous membrane of the tympanum is 
in contact with the outer surface of the nerve. In cases of acute 
inSammation of the tympanic mucous raembraae, therefore, the 
nerve often becomes affected, either by the prolongation of the in- 
flamraatioQ from the mucous membrane directly to the nerve, or 
through the wall of the canal. In some of these cases the mem- 
brana tympani ulcerates, and there is a copious discharge from the 
tympanic cavity ; in otbers it remains intact. 

Case ni. Acute inflammation of the mucous membrane of the 
tympanum; ulceration of the membrana tympani; paralysis of the 
portio dura nerve; cure. — E. I., aged 23, was admitted under my 
care at the St George's and St. James's Dispensary, on February 
28th, 1843. 

History. — He stated that three months previously he was suddenly 
seized with a violent attack of pain in the right ear, which extended 
over the side of the head. After the pain had lasted for about 
twenty-four hours, he experienced a sensation of something burst- 
ing in the ear, followed by an abundant thick and oSensive-smelling 
discharge. During the attack of pain he had much giddiness, lost 
the use of the right side of the face, and could not shut his right 
eye, while the mouth was drawn to the left side. On exatnination, 
an orifice was observed in the right membrana tympani; the mucoas 
membrane of the tympanum was red and thick, and poured out a 
mucous discharge. He was ordered to apply a blister behind the 
ear, and became better, having no return of the pain till March 
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11th, when it suddenly reappeared in great violence, accompanied 
by a singing and by sensations of pumping and throbbing in the 
efcr. These symptoms were much aggravated by coughing. The 
discharge was abundant, and the mucous membrane of the tym- 
panum very red. Leeches were applied below the ear, which was 
often syringed with warm water ; and after the pain was somewhat 
subdued, a blister was applied behind the ear. Calomel and opium 
were administered until the gums were rendered tender. The symp- 
toms gradually subsided. 

April 11th. — Improved, and complains of but little pain. 

April 16th. — The discharge is much diminished ; the orifice in 
the membrana tympani is smaller ; and the singing noise not so loud. 
He cannot yet close the right eye or use the mouth freely, but the 
power over the muscles of the face is certainly greater. Ordered to 
rub the ointment of tartarized antimony behind the ear. From this 
time the patient gradually improved, and on the 8d of July the 
portio dura nerve had regained its power, and the quantity of dis- 
charge had much diminished. 

The following case of the same kind occurred in a younger per- 
son: — 

Case IV. Acute inflammation of the mucoits membrane of the right 
tympanum; great pain in the head; temporary paralysis of the right 
joortio dura nerve. — Master S., aged 5, pale and weakly, was brought 
to me on the 10th of February, 1850. 

History, — Three months previously, the right ear had been pulled 
xather violently. Fourteen days ago, he complained of pain deep 
in the right ear, which in two days was followed by discharge and 
xelief. Lately he has so suffered from pain on the right side of the 
liead, that he constantly presses it with his hand ; and for a week 
he had paralysis of the right side of the face : but perfectly re- 
covered. To-day he again complains of pain in the ear. On eoixi- 
mination of the right ear, the surface of the meatus was observed to 
be red and swollen, denuded of epidermis, and covered by a thick 
white discharge; the membrana tympani, which was in the same 
state, bulged outwards. Leeches below the ear, the use of warm 
fomentations, and the administration of tonic medicines, speedily 
reduC'Cd the pain in the ear and head, and he was sent to the sea- 
side. On March 7th, about a month after I had first seen him, I 
found that the matter had made its way through a small orifice in 
the lower part of the membrana tympani. 
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In some cases, the portio dura nerve becomes aflFected while the 
patient is under treatment for secondary syphilis. Two instances 
of this kind have occurred to me. In one, the patient was a man df 
twenty-three, who stated, that six months previous to his consulting 
me, he had complained of pain in his left ear for two or three days, 
when he suddenly lost the use of the left side of the face, and founi 
that he could not close the left eye. On examination, the left mem- 
brana tympani was rather opaque, although its surface was smooth. 
On swallowing with closed nostrils, and in forcing the air, it passed 
freely into the right tympanic cavity, but not so freely into the left. 
The patient was treated with small doses of iodide of potassium, and 
by the application of ointment of tartarized antimony behind the 
ear. After six weeks of this treatment, there was scarcely any trace 
of the paralysis of the muscles of the face, and the hissing sound had 
greatly diminished ; but the deafness remained as before. 

2. Acute inflammation extending to the brain. — In some cases, 
the inflammation advances from the tympanic cavity to the brain, 
and death is the consequence. The following illustrative case is 
taken, in an abridged form, from Itard.^ 

Case V. Acute inflammation of the mv^cous membrane of the tympa- 
num; inflammation of dura mater ; death, — J. B., aged 26, of a san- 
guine temperament and robust constitution, was received into the 
military hospital of Val de Grace, on account of an inflammation of 
the pleura. On the fifth day of the attack, he was seized with vio- 
lent pain in both ears, but especially in the left, and the pain was 
accompanied by a rushing noise like that of a torrent. On the sixth 
day the pain increased so as to become intolerable, with throbbing 
in the ears ; pain in the head violent, pulse hard and full. These 
symptoms increased, with great excitement, delirium, and stupor, 
and the patient died on the seventh day. 

On dissection of the right ear, the mucous membrane of the tym- 
panum was red, swollen, velvety, and covered by puriform mucus, of 
which the cavity was full. The membrana tympani was entire, but 
its inner layer very thick and red. The mastoid cells were full of 
mucus. In the left ear, where the pain had been the most acute, the 
mucous membrane of the tympanum and mastoid cells was of a deep 
red color, but there was no secretion of mucus. The dura mater 
covering the anterior and posterior surfaces of the petrous bone was 

' Traits des Maladies de rOreUle. Vol. i. p. 193, et teq. 
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adherent to the adjacent cerebral substance ; it was red and thick, 
and separated from the bone. Between the bone and the dura 
mater there was nearly half an ounce of a transparent gelatinous 
fluid. 

A case somewhat similar to the foregoing, I had an opportunity 
of inspecting, after death, with Dr. Blakely Brown. 

Case VI. Acute injlammation of Oie tympanic vmcous membrane 
after whooping-cough ; dura mater inflamed; effusion of serum be- 
ttoeen it afid the petrous bone^ and in the lateral ventricles. — The 
child was three years old, and shortly before the fatal seizure had 
gone through an attack of whoopiug-cough. A year and a half pre- 
vious to her death, she had a discharge from the left ear, at first un- 
accompanied with pain, but subsequently, at times, she suflered from 
acute attacks of pain in the ear and side of the head, previous to, and 
during which, the discharge subsided. A few days before her death, 
one of these attacks of intense pain in the ear and head came on, and 
resisted every remedial measure prescribed, until the child died in 
the greatest suffering. 

On inspection^ it was found that the whole of the membrana tym- 
pani had been destroyed, with the exception of a small semilunar 
margin at the upper and posterior part. The mucous membrane 
lining the tympanic cavity was of a deep red color, from its blood- 
vessels being enlarged and distended with blood. The dura mater 
was much congested ; serum was effused between it and the petrous 
bone, and its inner surface was adherent to the arachnoid. Serum 
was also effused beneath the arachnoid, and in the lateral ventricles. 

In cases of typhus fever, I have found the dura mater partaking 
of the inflammation of the tympanic mucous membrane. One case 
of this kind was that of a girl, aged 16, who died of typhus fever, 
afler seven weeks' illness. She was, to a certain degree, dull of 
hearing from the commencement of the attack, but not previously. 

Dissection. Right ear. — The meatus externus contained a large 
quantity of thick matter, and the dermis and periosteum were so 
soft as to be easily detached from the bone. The membrana tym- 
pani had been removed by ulceration. The tympanic mucous mem- 
brane was thick and soft, and, although the ossicles were in their 
natural position, the long process of the malleus had been absorbed. 
The cavity contained thick mucus; and the dura mater was detached 
from the upper part of the tympanum. 

Left ear. — The meatus was full of pus ; its lining membrane was 
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soft, and a small strip only of the membrana tympani remained. 
The tympanum and mastoid cells were full of thick muco-purulent 
matter ; the lining membrane being thick, soft, and disconnected 
from the bone. The dura mater adhered so slightly to the upper 
wall of the tympanum, that it was disengaged by the gentlest 
traction. 

In other cases of death from typhus fever, I found the dura mater 
inflamed, and separated from the upper surface of the petrous bone 
by serum. In one case, that of a patient aged 17, during the attack 
of fever, but not previous to it, there was great dulness of hearing 
for nine days, and discharge from the left ear four or five days prior 
to death. On dissection, the dura mater was found to partake of 
the inflammation of the mucous membrane ; the bone was also very 
vascular, and it was separated from the dura mater by a small quan- 
tity of serum. 

The presence of scrofulous matter in the tympanic cavity some- 
times gives origin to the most formidable cerebral symptoms, and, 
in some cases, without leaving any traces of inflammation of the 
brain after death. In the following case, which occurred under the 
care of Dr. Chambers, in St. Mary's Hospital, and which I had the 
opportunity of seeing during life, I think there is no doubt but that 
the cerebral symptoms arose from the affection of the ear. 

Case VII. Accumulation of scrofulous matter in the tympanum ; 
acute inflammation of the mucous membrane ; severe cerebral symp- 
toms ; death. — S. B., aged 10, was admitted into St. Mary's Hos- 
pital on the 21st April, 1854, with the following history : Vomit- 
ing, heat of skin, headache ; occasional shrill screaming had com- 
menced on the 18th, and continued to the time of admission. The 
bowels had not acted since the 19th. She had formerly a discharge 
from the right ear ; but that had latterly ceased, though deafness 
remained. 

On examination^ the pulse was rapid and regular ; the skin hot 
and dry ; the face flushed ; the eyes heavy but shiny ; the pupils 
naturally aflected by light. There was a tendency to a sort of coma- 
tose sleep, but she was easily roused by speaking to her. 

April 21st. — Ten leeches to be applied to the head; also ice;^ 
one and a half grain of calomel every hour, and a purgative ii»- 
the morning. 

22d. — Urine albuminous, probably from the calomel. No mor^ 
vomiting. Bowels opened several times. Complains of j)ain in th^ 
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cardiac region. Keeps boring ber head into tbe pillow, and occa- 
sionally screaming. No pain in tbe bead. Tongue wbite and furred ; 
pulse 108, regular ; one of tbe evacuations was mucous and bloody, 
tbe rest dark. Ordered tbe calomel every tbree bours, and a blister 
to tbe nape of tbe neck. 

28d. — The same symptoms exaggerated, with violent delirium 
occasionally and screaming, alternating with a half-comatose state. 
This continued till her death, at two in tbe morning of tbe 25tb, 
tbe face and lips remaining flushed till tbe time of decease. 

Post-mortem Inspection, — The tympanic cavity contained scrofu- 
lous matter. The mucous membrane lining the tympanic cavity 
was very red, and its bloodvessels very distended. The whole of 
tbe petrous bone and the dura mater covering it, was also of a deep 
red color, from the distension of the vessels. 



(c.) CHBONIC INFLAMMATION AND HYPERTROPHY OF THE TYMPANIC 

MUCOUS MEMBRANE. 

I am not sure that the above designation is perfectly correct, 
because it appears probable that hypertrophy of the mucous mem- 
brane sometimes takes place without the occurrence of any appre- 
ciable inflammatory symptoms ; indeed, in children having a ten- 
dency to glandular enlargements, the mucous membrane appears to 
become thickened without the sligblest sign of inflammation. In 
some cases, however, chronic inflammation undoubtedly precedes 
tbe hypertrophy. 

Pathological Observations, — The mucous membrane lining the 
tympanic cavity frequently undergoes the process of hypertrophy. 
This delicately thin mucous membrane, so fine in its natural state 
as often to require the aid of touch as well as sight to determine its 
presence, may nevertheless become so thickened as to fill the whole, 
or nearly tbe whole of the tympanic cavity. From being like a 
piece of the finest silver paper, it becomes more like velvet. Instead 
of throwing out just so much mucus as suffices to lubricate the sur- 
face of the membrane, it pours forth a thick and viscid secretion 
which often fills up the entire cavity unoccupied by the hypertro- 
phied lining. In some cases where the Eustachian tube is p&**tially 
or wholly closed by the hypertrophied membrane, the mucus presses 
upon tbe inner surface of the membrana tympani ; gradually by its 
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pressure causing absorption, and ultimately produces an orifice 
through which the mucus escapes into the meatus, giving rise to 
what was formerly called a case of otorrhcea. This discharge 
through an orifice in the membrana tympani, in the way just de- 
scribed, is one of the common results of scarlet fever ; and though 
it does not appear probable that the mucous membrane should 
become hypertrophied in so short a space of time as that in which a 
case of scarlet fever is developed, yet it is still possible that it may 
be so. My belief, however, is, that in these cases of catarrh of the 
mucous membrane, hypertrophy has usually preceded the attack of 
fever ; and that this condition of the tympanum and other organs 
are evidence of a weakened state of the system. Sometimes this 
condition of chronic inflammation of the mucous membrane extends 
upwards through the osseous wall, and aflfects the dura mater. The 
constant attacks of earache in some children are due to this affec- 
tion. 

The predisposing cause is the most essential point to ascertain in 
respect to this affection, since it almost invariably occurs in those 
whose vital power has been lowered by disease, or some other debili- 
tating influence. Improper food or clothing, insufficient ventilation 
or exercise, or some analogous cause, may almost always be detected ; 
and when detected, should be at once removed, if possible, or at least 
diminished by the skill of the surgeon ; after which, the next step is 
to assist in remedying the effects. It will usually be observed, on 
general examination, that the child is pale, flabby, deficient in bodily 
strength and spirit, with the submaxillary, or cervical glands, often 
hypertrophied, and the heart weak. On inspecting the ear, the 
dermis of the meatus is commonly thicker than natural, so that the 
calibre of the meatus is diminished, and there is some difficulty in 
obtaining a distinct view of the membrana tympani; but when the 
latter organ, or a portion of it, is seen, its surface is found to be 
less shiny than natural, and not unfrequently of a whitish color^ 
resembling the appearance of parchment more or less sodden.. 
Sometimes, while the long process of the malleus is unseen, th^ 
processus hrevis stands out prominently. When the Eustachiao. 
tube is also obstructed, the membrana tympani is externally muclm- 
more concave than natural. On exploring the tympanic cavity by th^ 
otoscope, air is not unfrequently heard most distinctly to enter tb^ 
cavity, although the sounds developed by its entrance are abnormal — 
Instead of the normal crackling, a flap, as of air suddenly blower 
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into a wet bladder, is heard. At times, during the act of swallow- 
ing with closed nostrils, the air does not enter the tympanum, and 
a forcible expiration with closed nostrils is requisite to insure its 
admission ; but when the air is forced in, a sound similar to the last 
described is produced, but of a louder and more defined character. 
In certain cases there is an accumulation of mucus in the tympanic 
cavity, so that when air is forcibly injected a gurgling or bubbling 
sound is heard. 

JVeaiment, — As before stated, the first step is to discover what has 
been done or is doing in violation of nature's laws, and to insist, as far 
as possible, on a proper mode of living. This having been attended 
to, remedial medical measures may be hopefully applied. These are, 
gentle counter -irritation over the mastoid processes by means of vesi- 
cating plaster or solution ; and, where there is much congestion, with 
frequent attacks of pain, a leech or two may be applied beneath each 
ear ; a stimulating gargle may be prescribed, and cold water freely 
used outside the throat. The tonsils, often much enlarged, may 
be washed with a solution of nitrate of silver (twenty grains to an 
ounce), and tonics administered. In very advanced cases, where 
the health is much deranged, the child anasmic, and its physical 
* powers greatly depressed, it may be requisite at once to insist upon 
sea air, or at least change of air. The prognosis in these cases is 
'tettally favorable ; by careful management, the mucous membrane is 
gradually restored to a more natural state ; the mucus disappears 
from the tympanic cavity, and the patient regains his hearing in a 
Dionth or two. Cases of a less favorable character occasionally 
oocur, where the earache has been violent, the inflammation acute, 
*ttd rigid bands of adhesion have formed in the tympanic cavity, or 
the membranes of the articulations of the ossicles have become rigid : 
these, of course, demand longer perseverance and greater attention, 
but are usually eventually cured. 



(^.) CHBONIO CATARRHAL INFLAMMATION OP THE MUCOUS MEM- 
BRANE LINING THE TYMPANIC CAVITY. 

This affection differs from the last in the circumstance that mucus 
*^^ collected in so large a quantity as to distend the tympanic 
^vity, and press upon the inner surface of the membrana tympani, 

that this structure, becoming gradually atrophied and yielding to 
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the pressure of the mucus within, has given way, and the discharge 
issues through the orifice thus made. 

The treatment of this class of cases differs from that of the pre- 
ceding in the use of the syringe and warm water twice, or oftener, 
daily, to eflfect a complete removal of the secretion. The great 
desire of the friends to stop the discharge must be earnestly con- 
tended against, since that discharge is simply an effect and not a 
cause ; and it is the latter which requires to be removed. Among 
the causes to which attention is frequently called, is the admission of 
cold air to the delicate mucous membrane of the tympanum through 
the external meatus. In these cases, the artificial membrana tym* 
pani is to be used where the age of the child will permit it, and re- 
ference must be made to the chapter where it is described, together 
with its mode of application. 



(c.) CHRONIC CATARRHAL INFLAMMATION OF THE TYMPANIC MUCOUS 
MEMBRANE AFFECTING THE BONE, DURA MATER, OB BRAIN. 

The first effect upon the tympanic mucous membrane produced by 
scarlet fever and other predisposing diseases, is usually a simple ca- ' 
tarrhal inflammation, i, e., the ciliated mucous membrane, which is 
naturally extremely thin, and pours out a very small quantity of 
thin mucus, becomes hypertrophied, and secretes copiously a viscid 
matter, which, being too abundant and thick to escape through the 
natural excretory passage, — the Eustachian tube, — ^gradually fills the 
tympanic cavity, and presses against the inner surface of the mem- 
brana tympani, causing the partial or entire destruction of that 
organ ; the mucus then freely escapes into the meatus, and forms 
one of the class of cases usually comprised under the term otorrhce(h 
it being in reality a case of simple caterrh of the mucous membrane 
of the tympanum. So long as there is a free exit for the discharge, 
I believe that the disease rarely extends to the cerebrum ; and for- 
tunately, in a large proportion of cases where the ear is injured by 
scarlet fever or other diseases, so large a section of the membrana 
tympani is removed, that the viscid mucus secreted has free egress 
from the tympanum. But, as stated, the membrana tympani some- 
times remains entire, or has only a small aperture, or a part falls ia* 
wards and becomes attached to the promontory, thus making a sep- 
tum, shutting off the tympanic cavity from the meatus. Sometimes 
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membranous bands stretch across the tympanum, or scrofulous de- 
posits accumulate. By one or other of the above circumstances, the 
. secretion of the tympanic mucous membrane is prevented passing 
outwards; and it gradually distends the tympanic cavity till it 
affects the osseous walls ; and thus disease of the membranes of the 
brain, or of the brain itself, is originated. 

Although, as just stated, simple chronic catarrh of the tympanic 
mucous membrane when there is free egress for the discharge, rarely 
extends to the brain, the dura mater may, nevertheless, become 
diseased. In chronic catarrhal inflammation the tympanic mucous 
membrane becomes much hypertrophied and its vessels enlarged ; 
and as these vessels are, through the medium of the bone, directly 
continuous with those of the dura mater, it is not surprising that the 
latter membrane should be affected, and we find it accordingly un- 
dergoing slight changes. One of these is hypertrophy ; another is 
detachment from the petrous bone ; and the third is atrophy and 
extremely firm adhesion to the bone. The bone is also liable to be 
slightly affected. 

The following case illustrates the effects of simple catarrh of the 
tympanic mucous membrane, with free egress for the secretion. 

Ocue I. Catarrh of the tympanic mucous membrane ; hone soft, — 
A woman who had been deaf in both ears during many years, died 
of apoplexy at the age of 64. On dissection of the right ear, nearly 
the whole of the membrana tympani was found to have been de- 
stroyed; the small portion which remains is thick and soft, and is 
in oontact with the promontory. The malleus has disappeared, but 
the incus remains, and is attached to the stapes ; the latter bone 
being wholly concealed by the thick mucous membrane. The upper 
osseous wall is soft. 

Chronic catarrhal inflammation of the mucous membrane of the 
tympanum, where the membrana tympani is entire, and where there 
has been but slight catarrh from the mucous membrane, may also 
produce disease in the dura mater ; but so far as my experience 
extends, no cases have occurred in which the disease has advanced 
to the injury of the brain, so long as there is not more discharge 
than can pass away through the Eustachian tube. Cases of this class 
have come before me when making dissections of the ears of patients 
who have died of other diseases ; and the following brief notices 
indicate the state of incipient disease that may be present; and 
further consideration will show that it is likely to assume a very 
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serious character, when, under the iniluence of exciting causes, the 
quantity of the secretion is much increased. 

Dissection, Mucous membrane of the tympanum thick; membram 
tympani entire; bone carious; dura mater ulcerated; Uie arachmid 
in contact with the tympanic vnucous membrane. — A man who had 
been many years deaf, died of consumption at the age of 50. 
Bight ear, — The membrana tympani is white, concave, and very 
thick, and the whole of its inner surface adheres to the inner wall of 
the tympanum, while the ossioula are firmly bound together by bands. 
The membrane lining the mastoid cells is thick, and the cells contain 
a viscid fluid. Left ear, — In much the same state as the rights bnt 
there was a carious orifice in the upper wall of the tympanum. The 
dura mater was thin in some parts, and ulcerated in others, so that 
the outer surface of the visceral arachnoid was in contact with the 
mucous membrane of the tympanum. 

Dissection, Mucous membrane of the tympanum thick ; membrana 
tympani entire; bone carious; dura mater cUrophied, ulcerated,— 
A woman, aged 65, died of paralysis. Many years previous to her 
death, deafness slowly came on in the right ear, after repeated a^ 
tacks of earache. Dissection of right ear, — Membrana tympani 
white and thick, and a large membranous band connects the incos 
with the inner wall of the tympanum, so as nearly to conceal the 
stapes. The tympanic mucous membrane is four or five times itd 
natural thickness, and adheres firmly to the bone. The upper os- 
seous wall of the tympanum is cribriform, so that at various points 
the thickened mucous membrane is in contact with the outer surfeuse 
of the dura mater. The dura mater is very thin, and presents two 
or three small orifices. 

In another woman, aged 70, who died of apoplexy, and who had 
been many years deaf, the following was the condition of the lefi 
ear. The membrana tympani was thick and opaque, more especially 
at its posterior part ; and its inner surface firmly adhered to the 
inner wall of the tympanum and to the stapes, which bone is con- 
cealed by bands of adhesion. The upper osseous wall of the tympa- 
num is carious, and presents several large orifices, which allow the 
dura mater to be in contact with the thickened mucous membrane 

Treatment, — Chronic catarrhal inflammation of the mucous mem- 
brane lining the tympanum is usually attended by so extensive > 
destruction of the membrana tympani, that fortunately the discharge 
finds a free outlet> however viscid it may be. The effects^ therefoi^ 
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are confined to a certain amount of congestion of the dura mater 
covering the petrous bone. In cases of this simple kind, it is there- 
fore not uncommon to meet with symptoms of slight cerebral irri- 
tatioU; which gradually yield to treatment by local depletion and 
gentle counter-irritation. The majority of these cases result from 
an attack of scarlet fever. The following is an instance: — 

Case n. Catarrh from ilie tympanic mucous membrane after 
scarlet fever; destruction of each membrana tympani; attacks of 
giddiness. — Miss A. H., aged 15, consulted me in November, 1845, 
on account of a discharge from each ear, accompanied by dulness 
of hearing and frequent giddiness. She stated that seven years pre- 
viously she had an attack of scarlet fever, for which she was con- 
fined to her bed. During the fever a copious discharge issued from 
each ear, and the hearing was greatly diminished. For the last 
three years there has been so much less discharge, that it has not 
reached the orifice of the ear for two or three weeks at a time ; but 
with this diminution of the discharge the deafness has been aggra- 
vated. She now complains of frequent attacks of giddiness. 

Upon examination^ each membrana tympani was discovered to be 
entirely absent, and the mucous membrane, which was thick and 
red, was the source of the secretion. Watch heard at one inch from 
the right ear, and at two inches from the left. The treatment con- 
sisted in the application of leeches below the ears ; the use of a 
very weak solution of the diacetate of lead as an injection after 
tepid water ; and the administration of the twentieth of a grain of 
the bichloride of mercury twice daily. Under this treatment the 
congestion of the mucous membrane of the tympanum greatly 
diminished, the discharge gradually decreased in quantity, and the 
giddiness disappeared. 

Other cases might be cited in which catarrhal inflammation of 
the tympanic mucous membrane had been accompanied by symp- 
toms of giddiness ; some resulted, as in the last case, from scarlet 
fever ; others from measles. The treatment in each case was very 
similar; and although in some instances the pain extended over a 
great part of the head, and was even accompanied at times by vo- 
miting, all ultimately recovered. 

In the case above cited the entire membrana tympani was absent, 
so that the whole of the discharge could be removed by syringing. 
In those which follow, part only of the membrana tympani was 
destroyed, and the remainder prevented the egress of the matter ; 
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additional care had therefore to be exercised to insure the complete 
removal of the discharge. 

Case III. Oaiarrh from the mucous membrane of the left tym- 
panum; perforation of the membrana tympani; pain in the left side 
of the head. — F. H., an architect, aged 44, consulted me in 1852, 
respecting a discharge from the left ear, accompanied by pain and 
tenderness over the left side of the head. He stated that since 
childhood he had been subject to a discharge from the left ear, 
which had never ceased for more than a few days. During the last 
five or six years he has also complained of pain in the left side of 
the head, extending in front as far as the temple, and behind over 
the region of the mastoid process. Slight excitement or fatigue 
produces considerable aggravation of the symptoms. At times^ 
the pain in the ear comes on suddenly, and is followed by very 
abundant secretion. About a month ago, during a cold, he had an 
attack of pain in the ear, attended by a loud whizzing sound and 
great additional tenderness over the left side of the head. On 
examination, an ulcerated orifice, about two lines in diameter, was 
observed in the posterior part of the left membrana tympani, 
through which oozed a large quantity of thick tenacious discharge, 
having an oflensive odor. On removing this, the mucous membrane 
of the tympanum was seen to be red and much thicker than natural, 
so as to project towards the orifice in the membrana tympani, and 
in some degree prevent the free passage of the secretion through 
the orifice. The treatment in this case consisted in keeping up a 
discharge from the mastoid process, and in administering small 
doses of the bichloride of mercury in conjunction with sarsaparilla. 
The ear was also syringed twice daily with warm water, care being 
taken that the stream was directed to the orifice in the membrana 
tympani, so that the water might be made to enter the tympanic 
cavity, and, by mixing with the mucous secretion, so soften it as to 
facilitate its discharge through the orifice of the membrane. This 
treatment was very successful, for the pain around the ear dimi- 
nished greatly by degrees, and the attacks of pain within the ear 
became less frequent. The quantity of the discharge, however, 
remained much the same until a weak solution of the diacetate of 
lead was injected. This treatment was pursued for four months, 
at the end of which time the patient no longer complained of any 
pain in the ear or head, and the quantity of discharge had greatly 
decreased. 
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Cases similar to the above being frequently met with in practice, 
the following brief particulars of a very similar instance are sub- 
joined. 

Case IV. Oaiarrhal inflammation of the tympanic mucov^ mem- 
Irane; perforation of the membrana tympani ; pain in the head, and 
giddiness; irritation of the portio dura nerve, — Miss M. S., aged 
30, says, that since childhood, with exception of an interval of two 
years' duration, she has had a discharge from the right ear, follow- 
ing an eruption on the head. For eight or nine years has com- 
plained of pain at the top of the head, with heat and a sense of 
weight This pain sometimes suddenly shoots across the head from 
the right ear. She suffers at times from giddiness, and for the last 
few months has had a feeling of confusion in the head ; six months 
ago had twitchings of the muscles on the right side of the face. On 
examination, the membrana tympani of the right ear was seen to be 
perforated at its upper and interior part, the aperture measuring 
about a line and a half in diameter. Mucus oozed through the 
aperture, and having been removed, the mucous membrane of the 
tympanum was observed to be thick and red. The treatm^ent was 
the same as in the last case, except that leeches were applied below 
the ears once a week. After three months all the symptoms were 
much diminished, and the patient was ordered to continue the coun- 
ter-irritation and the injection with warm water. 

From the situation of the orifice in the membrana tympani in the 
above' case, it will be observed that in the usual position of the head 
during the day, a portion of the mucus must have been confined to 
that part of the tympanic cavity which was beneath the orifice ; 
there was, however, a free escape of the mucus during the recum- 
bent position, as there was then an opportunity for the complete 
evacuation of the contents of the tympanic cavity ; and as the symp- 
toms were not very urgent, it appeared advisable to try the effect of 
counter-irritation, instead of enlarging the orifice in the membrana 
tympani. 

In treating the class of cases now under consideration, it is of 

great importance to be able to decide when the membrana tympani 

should be perforated by artificial means, or when an orifice in it 

should be enlarged. To the perforation of the membrana tympani, 

much objection exists on account of the difficulty of keeping the 

aperture open. It is seldom that a punctured aperture, even of 

large size, does not close in the course of two or three days. I have 
18 
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found, even after making a triangalar flap and turning it down, that 
the orifice thus produced sometimes closed in a few days by the 
effusion of fibrin. It is, however, not always possible to make a 
triangular aperture of this kind, either on account of the small 
calibre of the meatus, or the extreme sensibility of the surface of 
the membrana tympani. The only sure way of keeping op^i an 
aperture in this membrana with which I am acquainted, consists in 
applying to it the point of a fine stick of potassa oum oaloe. Such 
a proceeding appears, at first sight, to be attended vrith danger to 
the adjacent parts ; but, in reality, the action of this substance is 
wholly under control; for the injection of warm water at onoe 
entirely stops its escharotic properties. During and after the appli* 
cation of this remedy, to which I have resorted in the destroctioa 
of polypoid growths, I have never known any inflammation to arifla 
At the same time there is no doubt, that in cases such as we are 
now considering, when there are symptoms of cerebral irritation, 
extreme caution should be used, and every other possible measure 
adopted before having recourse to this, or indeed any other opera- 
tive proceeding; and as remedial measures of a different kind are 
generally sufficient to alleviate or cure the disease, the operation of 
perforating the membrane is rarely required. The potassa cam 
calce has been used by me in only one case. 

In those cases of catarrhal inflammation where the quantity of 
discharge from the tympanic mucous membrane has not been suffi- 
cient to cause ulceration of the membrana tympani, but where the 
superabundant quantity has passed away through the Eustachian 
tube, it seems to me that, as a general rule, unless the disease haa 
made great progress and threatens the life of the patient> the ordi- 
nary remedial measures already adverted to will be found sufficient 
to arrest its progress and produce considerable improvement The 
following cases will illustrate this branch of the subject, and it will 
be seen that they differ from those last quoted in the ciroumstanoe 
of the membrana tympani being still entire. 

Case Y. (Tronic inflammation of the mucous membrane of the 
tympanum, without perforation of the membrana tympani ; giddi- 
ness, Jkc. — M. C aged 27, consulted me on the 15th of February, 
1857. She said that for four months she has had at times a sensa- 
tion of pricking in the right ear, accompanied by a humming noise, 
deaftiess, giddiness, a sensation of swimming in the head, and pain 
over the right side. During the last few days has complained of a 
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throbbing in the ear, attended with great pain, and followed by 
discharge : has also been ''light-headed at night." Every time she 
draws in breath through the nose, she states there is a rattling sound 
in the ear, and for a minute or two she hears better. The hearing 
is also better after a copious discharge. On inspeetiany the surface 
of the meatus was found to be red, denuded of epidermis, and 
secreting a muco-purulent fluid. The membrana tympani was 
opaque, especially at its lower part ; the Eustachian tube pervious, 
and the power of hearing much diminished. Considering the case 
to be one of chronic inflammation of the mucous membrane of the 
tympanimi, with a collection of mucus in the lower part of the 
tfmpanio cavity, and that the irritation of the meatus was only a 
symptom of this inflammation, the treatment adopted consisted in 
the application of leeches below the ear, and of blisters behind it ; 
under this treatment the head-symptoms greatly diminished, while 
the hearing was much improved. On the 12th of May, the patient 
was again seized with violent pain in the right ear, extending across 
the head and towards the forehead. On the 17th she became much 
worse, and was insensible for some hours. Blisters were applied 
to the nape of the neck, and a constant discharge was kept up 
through them for some weeks ; small doses of calomel were also 
administered until the gums became tender. The acute symptoms 
were soon abated, but counter-irritation was kept up for a long 
period, and iodide of potassium and sarsaparilla were afterwards 
administered. Treated in this way the symptoms of cerebral irrita- 
tion wholly subsided, and the power of hearing greatly improved. 
Attiough it is difficult to determine positively whether there is a 
coUection of mucus in the tyhipanic cavity, the history and symp- 
toms of the case, and the peculiar sodden condition of the mem- 
brana tympani, such as was presented in this case, especially at the 
lower part, left little doubt in my mind that mucus had collected ; 
and the second attack was probably the result of a collection of 
this fluid, causing irritation and pressure on the labyrinth. It is 
possible that more speedy relief might have been effected, by 
allowing an escape of the mucus through an orifice in the membrana 
tympani ; but I was quite aware, from previous operations, of the 
great difficulty of keeping open the aperture, even if the means 
employed did not cause a serious increase of the inflammation. 
The important rule to bear in mind, is to keep up counter-irritation 
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long enough to cause absorption of the fluid, and the arrest of the 
inflammatory action which produces the secretion. 

As stated, there is some difSculty in ascertaining positively 
whether there is a collection of mucus in the tympanic cavity. 
Sometimes the opacity and sodden appearance of the membrana 
tympani is the chief indication; but often the gurgling sound, 
produced by the entrance of air into the tympanum, or the peculiar 
flap, resulting from the air striking against a soft flaccid membrane, 
shows, at least, that there is a considerable quantity of mucus in 
the cavity. The following case will farther elucidate the subject :— 

Case VI. Chronic catarrh of the muco%A8 membrane of the tym- 
panum ; giddiness, and symptoms of cerebral irritation, — E. Middle- 
ton, aged 14, was admitted under my care, at the St. Gborge's and 
St. James's Dispensary, in December, 1849. She had an attack of 
measles at four years of age ; since which she has complained of 
much pain in both ears and in the iront of tbe head, attended by 
throbbing and frequent attacks of giddiness, especially when walk- 
ing quickly. At times, also, she has been delirious and very 
violent. The head-symptoms have much increased in severity 
since the cessation of the discharge, which took place nine months 
previous to her consulting me. 

On examination, the membrana tympani of the right ear was seen 
to be very white, and parts of it had fallen in. Hearing distance, 
with watch, half an inch. Left ear, — The membrana tympani is 
milky white : hearing distance same as right ear. Air passes into 
each tympanum during an expiration with closed nostrils, producing 
a gurgling sound. The treatment consisted in the use of a blistoing 
ointment to the nape of the neck, by which a constant discharge 
was kept up for more than a month, and in giving tonic medicines. 
By slow degrees the head-symptoms abated; she was free firom 
giddiness for days, and the occasional attacks were in a mitigated 
form, and for short intervals only. At the end of two months, she 
had so far improved as to be able to enter service as a housemaid. 

Although the general cause of this kind of inflammation is most 
usually an attack of scarlet fever, measles, or common cold, this 
affection may follow a blow on the ear or head ; and it is probable 
that in the following case a blow was the primary cause of the 
disease. 

J. S., aged 85, was admitted under my care, in the Hospital, on 
May 1st, 1853, complaining of pain in the right ear and down the 
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back, accompanied by faintness when the nose was blown, or the ear 
was pressed. She stated that when she was ten years old, she 
received a blow on the right ear, since which that ear has been deaf. 
Two years ago, discharge took place from the right ear, and has 
ooniinned. On examincUion, the membrana tympani was observed 
to have fallen in, and there was a valvular opening at the lower part, 
through which discharge was forced upon blowing the nose. Regard- 
ing the case as one of long standing disease of the tympanic mucous 
membrane, causing irritation of the brain, I at once ordered a seton 
to be placed in the back of the neck, the efiect of which was slowly, 
but entirely, to remove pain from the ears, the head, and the spine. 

The general opinion respecting the mode in which disease pro- 
gresses from the ear to the brain, appears to be that the bone 
becomes carious, the dura mater ulcerates, the arachnoid and the 
pia mater, and ultimately the substance of the brain, participate in 
the disease, as the result of direct extension from the ear. A care- 
ful examination of the post-mortem appearances found in some of 
the &tal cases, shows that the disease does not always advance from 
the ear to the brain as the result of continuity ; indeed, in some 
instancesf, an abscess is developed in the brain without ulceration of 
the mucous membrane of the tympanum, or caries of the bone. It 
would appear that constant irritation in the tympanic cavity, pro- 
duced by chronic inflammation of the mucous membrane, with the 
absence of a free outlet for the matter, is sufficient to produce 
an abscess in the substance of the cerebrum. Dr. Abercrombie 
states : There is reason to believe that extensive suppuration within 
the cavity of the tympanum is capable of producing symptoms of 
great urgency, especially if there should be any difficulty of finding 
•an outlet ;" but the evidence derived from dissection shows that 
these symptoms of great urgency are associated with disease of the 
cerebral substance, without the existence of caries of the petrous 
bone. Thus in a case published by Dr. Joseph Williams,* of which 
the following is an abstract, there was no caries of the petrous bone. 

Oa$e Vil. Ulceration of the tympanic mucous membrane; abscess 
in the substance of the brain; petrous bone not carious. — E. B., 
aged 28, not strong, but her health, till about a fortnight before her 
death, had been uniformly good : she was then suddenly seized with 
violent headache, and most severe pain in the right ear ; chilliness 

' Treatise on the Ear. London, 1840. 
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next came on, wbich in a short time amounted to actual rigors. The 
pain in the ear now increased; and for several hoars there was an 
oozing of blood from the meatus. The next day the discharge be- 
came thin and ichorous; the febrile symptoms rapidly increased; 
she fell into a state of semi-stupor, and the discharge became thick, 
fetid; and purulent. She died on the third day after the appearance 
of the acute symptoms. 

Autopsy. — The dura mater was softened, and easily broken down 
over the petrous bone. In the substance of the middle cerebral 
lobe was an abscess containing an ounce of pus, which had a fetid 
odor, was of a dark yellow appearance, and was mixed with serum. 
The abscess itself appeared to be about the size of a five-shilling 
piece. It had penetrated deeply into the substance of the brain, 
and its contents were mixed with blood. The portion of the brain 
surrounding the abscess was soft and very vascular. The 8ur£u)e 
of the petrous bone was of a somewhat dark color, and on sawing 
into it, the inner portion of the petrous bone was found increased in 
vascularity, and even in some parts ulcerated ; the secretion was 
fetid and puriform, and the mucous membrane completely destroyed. 
The membrana tympani was ulcerated nearly through, and some of 
the bones of the external ear were destroyed. Dr. Williams adds: 
" Dr. Alison has communicated to me a case where abscess was 
found in the brain, consequent upon disease attended with discharge. 
The petrous bone was sound, consequently there was no communica- 
tion between the matter of the ear and that of the brain." 

In other cases, a considerable portion of healthy brain is found 
to exist between the abscess and the petrous bone. For the particu- 
lars of the following case, and for the opportunity of making the 
dissection, I am indebted to Dr. Merriman. * 

Oase Vni. Catarrh of the, mucow membrane of the tympanum^ 
since measles; attack of arachnitis; death; petrous bone not carious; 
abscess in tJie substance of tlie brain; adjacent cerebral mcUter healthy, 
— M. K., a widow, aged 26, of a scrofulous diathesis, and much con- 
fined to the house as a maker of military caps, came undertheoare 
of Dr. Merriman, at the Westminster General Dispensary, for a 
cough, on the 7th January, 1846. On the 26th, she complained of 
earache on the right side, and then said that she had been subject 
to a discharge from the right ear since an attack of measles when a 
child: the discharge was at times very ofiensive. Previous to the 
present attack, no pain had ever been felt; but she is said, for 
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twelve or sixteen months to have suffered much from headaches, 
being at timea forgetftil and very giddy. She has also fallen away 
very mach. At first, only fomentations were ordered, which were 
followed by leeches ; but without any benefit. The pain greatly 
increased, and was described as if, at times, a knife were being 
thrtist into the ear ; and then, as if there was a sawing outside the 
ear at its edge. During paroxysms of pain the patient screamed 
out saddenly, and then could not open her mouth. On two occa- 
sions a small quantity of discharge was observed, but its appearance 
afforded no relief. When the pain at all relaxed she lay in a 
partial sleep. On the 17th of February she became insensible, but 
put out her tongue when loudly told to do so, and then relapsed 
into a comatose state. She died on the evening of the 17th, 
twenty-three days after the attack of pain had commenced. 

AtUopsy. — When the skull was sawn through, pus flowed from 
within the dura mater; and upon examination it was found to come 
from an abscess which occupied the whole of the upper part of the 
right cerebral hemisphere. The substance of the surrounding brain 
was healthy. The dura mater above the part cut off by the saw 
presented a patch of coagulable lymph, about the size of a four- 
penny piece ; lymph was also effused on the surface of the dura 
mater, covering the petrous bone, and a portion of it was detached 
from the bone. Upon dissection of the ear, the membrana tympani 
was absent; the tympanic mucous membrane, and that of the 
mastoid cells, was thick and soil, and covered by a large quantity 
of caseous, scrofulous matter. The upper tympanic wall was of a 
dark color, extremely thin, and perforated by numerous blood- 
vessels. The dura mater covering the upper part of the petrous 
Sone, and that lining the squamous bone, was very thick and 
detached from the bone, and a large quantity of purulent matter 
wa8 deposited between the dura mater and the arachnoid. The 
arachnoid membrane was highly congested. In some parts the 
pnnilent matter had passed through the dura mater, and was in 
contact with the bone. The outer surface of the dura mater, form- 
ing the lateral sinus, was rough where in contact with the inflamed 
bone ; and the internal surface of the sinus had portions of fibrin 
adhering to it. 

The presence of a portion of healthy brain between the abscess 
and the petrous bone, has induced some observers to conclude that 
absoeas in the cerebrum is the primary disease, and affection of the 
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ear the result. The objections to this opinion are : Firstly, that 
the cases of abscess in the cerebrum are usually preceded by a long 
standing affection of the ear. Secondly, that the portion of bone 
which becomes carious is fax from being the most dependent part 
of the cerebral fossa. And, thirdly, that although the abscess may 
be very large, the walls of the tympanum only are the real seat ot 
disease in the bone. 

The very insidious progress of the disease in its course towards 
the brain has been already adverted to. In some cases no symp- 
tom indicates to the patient that the brain has become affected until 
the sudden appearance of the acute stage ; the presence of a dis- 
charge &om the ear and a certain amount of deafness are, as they 
assure the medical man, the only unpleasant symptoms. Never- 
theless, it does seem to me that, by a careful professional exa- 
mination of the patient^ the early stages of the disease might be 
detected ; for in cases where my suspicions have been aroused by 
the condition of the ear, and the inward progress of the disease, I 
have not unfrequently found an unnatural sensibility of the brain 
upon percussing the suspected side of the head. In some oases the 
discharge may take place for a month or two, and then disappear 
for a similar period ; where this cessation occurs, however, there is 
usually tenderness in or about the ear. The simple &ct of discharge 
occasionally issuing from the ear should induce the medical man to 
make a careful investigation. 

The exciting causes of the acute cerebral symptoms are various: 
a blow upon the head, violent exercise, a cold, stimulating applica- 
tions, or any depressing influence, may bring them on. Sometimes 
no exciting cause can be detected beyond the progress of the chronic 
affection of the ear. * 

One of the first symptoms of the disease assuming an acute form 
is the cessation of the discharge ; this is the result of inflammatory 
action, and it is so commonly associated with the origin of acute 
symptoms, that the stoppage of the discharge has been considered 
as the cause instead of the effect of acute inflammation ; and medi- 
cal men have been a&aid to stop a discharge from the ear, lest in- 
flammation of the brain should be induced. If this fear were confined 
to the exclusion of all irritating astringents in these cases, it would 
be salutary ; but when it gives rise to a belief that it is injudicious 
to interfere in any way with a disease of the ear which is slowly 
progressing, and which, if neglected, would probably terminate in 
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the death of the patient, it may act very prejudicially. Mr. Wilde, 
in his work on " Aural Surgery," before alluded to, has some inte- 
resting observations on this subject. 

Two cases of abscess in the substance of the cerebrum, arising 
from catarrhal inflammation of the mucous membrane of the tym- 
panum, have been already described. In that which follows, the 
po8l-mortem examination was attended by me with the late Mr. 
Parish. Death took place from arachnitis, and an abscess was found 
in the middle cerebral lobe ; but the cause of the irritation appeared 
fco be the presence of scrofulous matters in the tympanum, 

CSaae IX. Scrofulous matter in the tympanic cavity ; caries of the 
upper toall of the tympanum; arachnitis; abscess in the middk 
cerebral lobe. — Miss H. G., aged 9^, fair and delicate, but not un- 
healthy, had measles when quite a child, though not severely ; since 
the measles, has had an offensive discharge from the left ear, at- 
tended by occasional attacks of pain. On the 6th May, 1845, she 
was seized with symptoms of active fever. She did not complain of 
headache, but when questioned, said there was some uneasiness 
about the vertex. The discharge had ceased. There was constant 
vomiting. Calomel and opening medicines were administered, fol- 
lowed by effervescent salines. On the 7th she seemed well ; every 
unpleasant symptom had vanished; her pulse was natural, her 
tongue clean, food was relished, and there was no pain. On the 8th, 
the bad symptoms reappeared. On the 10th, she complained of pain 
in the left ear, which, by degrees, became excruciating to the last 
degree ; she, however, retained her faculties till from twelve to twenty 
hours previous to her death. The only symptoms of derangement 
of the nervous system were, some vomiting and a slight degree of 
|)aralysis of the muscles on the left side of the fstce. The remedial 
means employed were leeches, calomel, James's powder, and a little 
3pium ; and these were employed freely from the 11th. In spite 
of all efforts, she gradually became comatose ; but even then fre- 
quently shrieked out from pain on the left side of the head. She 
lied at midnight on the 16th, twelve days after the occurrence of 
the first symptoms. 

Autopsy. — Upon removing the calvaria, the dura mater was 
observed to be red, and its bloodvessels distended. The cavity of 
the arachnoid on the left side contained nearly half an ounce of 
fellow purulent matter ; lymph was deposited upon the inferior sur- 
hoe of the posterior lobe of the left hemisphere. The arachnoid 
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and pia mater covering the inferior surface of the middle lobe on 
the left side, were thick and dark colored over a superficies about 
the size of a sixpence. This thickened portion corresponded with 
an orifice in the dura mater covering the upper 8ur£Btce of the 
petrous bone. In the interior of the left middle cerebral lobe, 
there was an abscess as large as a small hen's egg, in which a 
quantity of dark-colored fetid matter, of a watery consistence, was 
contained. There was no communication between the abscess and 
the cavity of the arachnoid. The dura mater covering the upper 
surface of the petrous bone was three or four times its usual thick-^ 
ness, and its inner surface darker colored than natural and rough ; 
being in some parts firmly adherent to the bone, and in others 
detached from it About the centre of the upper surface of the 
petrous bone, the dura mater presented an orifice about a line in 
diameter, directly beneath which was another and smaller one in 
the petrous bone, measuring about a quarter of a line in diameter. 
The latter orifice, and several smaller ones about the size of pin- 
holes, were filled by concrete scrofulous matter, which projected 
from the tympanic cavity. The superior wall of the cerebellar 
corner of the tympanum presented two carious orifices. The tym- 
panic cavity and mastoid cells were completely foil of scrofulous 
matter, having the consistence of soft cheese, by which the mastoid 
cells appeared to be much dilated ; the mucous membrane of the 
tympanum was but slightly thicker than natural, and, where orifices 
existed, they appeared to have been produced by atrophy, resulting 
from the pressure of the scrofulous matter rather than from the pro- 
cess of ulceration. The greater part of the substance of the mem- 
brana tympani had been destroyed, and the remaining fibres were 
adherent to the inner wall of the tympanum. 



(/.) ULCERATION OF THE MUCOUS MEMBRANE OF THE TYMPANUM. 

This disease is rarely met with, and its treatment is the same as 
that of chronic catarrhal' inflammation. 

The following case, belonging to this class, was supplied to me by 
Mr. Obr^, together with the preparation. 

Case I. Scrofulous ulceration of the tympanic mucous membrafie ; 
destruction of the upper tjoall of tympanum; puruleni degeneration 
of the middle cerebral lobe. — A young lady, aged 18, of scrofulous 
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diatheaia, and who was treated by a medical fiieod, was attacked, 
OQ NoTembor 20th, 1846, with fever and hysterical symptom^ an- 
acGompaniedbyaDypaiti, The following day Bymptoms of plearitis 
appeared, aooompanied by severe paia in the right side of the head. 
It was DOW ascertained that she had been deaf in the right ear for 
two years, and that the deafness was preceded by a fetid discharge. 
^Notwithstanding the most active treatment, the symptoms of cere- 
bml irritation grew worse daily, and death occurred on the ninth 
day of the attack. The patient's memory and intellect were perfect 
up to the hour of her death, which was preceded by epUeptio fits. 
There was a very fetid odor about the ear, but no discharge. On 
dissection, the pmosteum was found detached from the exterior, 
and Uie dura mater from the interior, of the squamous bone, and 
separated by dark-oolored pus. The dura mater on the right side 
of the head was gangrenous over a large surface ; and the middle 
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lobe of the right hemisphere was in a state of suppuration, being 
principally composed of pus. On careful inspection of the petrous 
bone, the whole of the upper wall of the tympanum was found to 
have been destroyed by caries ; and the tympanic cavity communi- 
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cated with that of the cerebrum by an aperture, measuring three- 
quarters of an inch in length, and a third of an inch in breadth. 

It thus appears that in some cases the disease of the ear, instead 
of an abscess, produces purulent degeneration of the substance of the 
brain. 

Case II. Ulceration of the mucous membrane of the tympanum ; 
caries of the bone; partial destruction of the portio dura nerve, and 
softening of the dura mater. — John Cochrane, a laborer, aged 44, 
was admitted under the care of Dr. Kingston, at the Westminster 
Hospital, for consumption, in October, 1849. His history is> that 
twenty-four years previously, discharge took place from the right 
ear, and has continued ever since. He has long been deaf in that 
ear, but has not complained of any head-symptoms. On examining 
the ear the membrana ty mpani was absent, and the tympanic mucous 
membrane was covered by an opaque discharge like cream. When 
that was removed, the mucous membrane was seen to be thick and 
its surface rugose. The patient died of consumption about a month 
after his admission into the hospital. Some days previous to his 
death, there was a paralytic condition of the muscles of the right 
side of the face ; but there was a partial recovery of their action a 
short time previous to death. On dissection, the mucous membrane 
lining the tympanic cavity was found very thick and dark colored, 
excepting at the anterior part, where it had been destroyed by 
ulceration. The stapes was absent. At the upper part of the 
tympanum the bone was carious ; the aqueduct of Fallopius was 
exposed for a space of more than a line and a quarter in length, 
and the portio dura nerve, in a soft and ulcerated state, protruded 
from it. The part of the nerve towards the tympanum was gelatini- 
form in its consistence, and extended downwards so as to cover the 
fenestra ovalis. The posterior half of the nerve was healthy. The 
dura mater covering the petrous bone was thicker than natural; 
and a small circular portion, about a line and a quarter in diameter, 
was of a dark brown color, and of a pulpy consistence. It was 
slightly raised above the sur&ce of the surrounding membrane, 
and on being touched broke up, and exposed a carious orifice in 
the bone below it. The bone around the orifice was very thin. 
The brain was not diseased. 

In this case there appeared no obstacle to the free escape of the 
discharge, excepting its tenacity and its concretion in the tympanic 
cavity ; . and it is worthy of observation in a practical point of view, 
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that unless the syringe with warm water be frequently used, the 
matter secreted by the mucous membrane of the tympanum is apt 
to accumulate and solidify, and so cause a certain degree of irrita- 
tion in the adjacent parts. 

In the following, which is the last case I shall cite in reference 
to this class of diseases of the tympanum, the disease was evidently 
of a scrofulous character. The mucous membrane of the tympanum 
had ulcerated, and its place was occupied by scrofulous matter. 
The substance of the brain had also undergone scrofulous degene- 
ration. 

Case m. Ulceration of the mucous membrane of the left tympa- 
num ; softening and tubercular deposit in the corresponding cerebral 
lobe. — Wm. K., aged 4, was admitted under my care, at the St. 
Greorge's and St. James's Dispensary, in March, 1849. He was de- 
scribed as never having had good health, his bowels having always 
been irregular, and his abdomen tumid. In earliest infancy dis- 
charge of offensive matter took place from the left ear, and has 
never disappeared for more than a few days at a time. The ear 
appeared tender to the touch, although no pain had been complained 
of. Has suffered from pain in the forehead and eyes for some 
months. 

Three days before my seeing him, he fell down at school in what 
appeared to be a fit, and remained insensible for some minutes. 
Upon his recovery he was found to have lost the use of the muscles 
of the right side of the face and body. When seen by me he was 
in a state of extreme exhaustion, speechless, and hemiplegic. On 
tha following day he complained of great pain in the left ear and 
the left side of the head, and there was an abundant^ creamy, offen- 
sive discharge from the ear. 

On examination the whole of the membrana tympani was found 
to have been destroyed, the tympanic mucous membrane had dis- 
appeared, and the cavity contained thick, caseous, scrofulous matter. 
The pain in the head and the convulsive fits increased in intensity; 
he often remained insensible for hours together ; his strength gra- 
dually declined ; and, in spite of the most active treatment with 
leeches and mercury, he died on the 21st of May. 

Autopsy, sixteen hours after death. — The dura mater covering the 
upper surface of the cerebral hemispheres was healthy ; but in the 
substance of the left cerebral hemisphere, above the middle cerebral 
lobe, was a space measuring three inches from behind forwards, an 
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inch and a half from without inwards, and an inch from above down- 
wards, which was much harder than natural and studded with tuber- 
cles; and between this mass and the lateral ventricle the brain waj 
pulpy. In the left lateral ventricles was a small quantity of turi 
serum. The dura mater covering the upper surface of the petr 
bone waa more vascular than natural, and on its free surface wa( 
patch of blood. The upper wall of the tympanum was dark-coloi 




and the thick mucous membrane was seen beneath it. The tympa- 
nic mucous membrane was very thick, and of a dark purple colgr, 
ita vessels being distended. The upper part of the tympanum was 
BO filled by this thick membrane, that the scrofulous matter and pus 
were retained by it. The scrofulous matter itself was composed of 
fine granules of epithelial cells, and of very fine crystals, which latter 
were stated by Dr. Garrod to consist of phosphate of ammonia anJ 
magnesia. The stapes was disarticulated from the incus, and the 
s were concealed by the thick mucous membrane. The low'er 
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oaaeouB wall also was thin and of a red color, and presented bd o^'' 
floe which allowed of a communication between the tympanum aiwi 
the fossa jugularis. 
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This case is especially interesting, from the fact that the disease 
had extended downwards to the lower osseous wall, as well as up- 
wards. The lower wall of the tympanum is frequently formed by a 
thin layer of bone, which separates it from the fossa jugularis. In 
many instances this osseous lamina is deficient in parts, and the 
outer surface of the mucous membrane of the tympanum is in con- 
tact with the jugular vein. Disease may thus be propagated from 
the tympanic cavity to the jugular vein. 



CHAPTER XIII. 

THE CAVITY OF THE TYMPANUM (concluded). 

a. RIGIDITY OF THK MUCOUS MEMBRANE — CAUSE OF DEAFNESS IN ADTANCINO TEARS' 
TREATMENT — CASES. 3. THE FORMATION OF BANDS OF ADHESION. 6. AJrCHTLOSIB OF 
THE STAPES TO THE FENESTRA OVALIS — PATHOLOGICAL OBSERVATIONS— TRBATMBHT 
— CASES, d, DISCONNECTION OF THE INCUS AND STAPES — PHYSIOLOGICAL OBSBH- 
VATIONS— PATHOLOGICAL OBSERVATIONS — CASES. 

The mucous membrane of the tympanum may be subject to 
chronic inflammation, compUcated or not with rheumatism, at any 
period of life, and, if neglected, thia is liable to terminate in a ri^d 
state of the membrane ; so that the ossicles become bound together 
more firmly than is natural. In advanced years this rigid condition 
seems to take place without any symptom of inflammation. The 
membrana tympani also partakes of this rigid condition, and. what 
is of far greater importance, the base of the stapes may become 
much more firmly fixed to the border of the fenestra ovalis than is 
natural. As a consequence, the membrane of the fenestra rotunda 
and the fluid of the labyrinth participate in this fixed condition. 
This affection is less prevalent in the young than in the adult, in 
whom it is liable to occur after repeated attacks of cold, whether 
with pain or not. It is, however, most frequent in persons ad- 
vancing in life, and may, in fact, be considered as the disease which 
causes deafness in advancing years. The generally received opinion 
that in this kind of deafness the nervous system is at &ult^ is mani- 
festly incorrect, as proved by the symptoms, and by the mode of 
relief found beneficial. 

The diagnosis of this affection is far from being difficult; although, 
as will be seen, it offers very little to guide the medical man, except 
the history of the case. Thus, there is very often little or no 
opacity, or even dulness, of the membrana tympani ; the Eustachian 
tube too is pervious, and the air enters naturally. Not unfrequently, 
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however, the membrana tympani shows signs of chronic inflam- 
mation, in hypertrophy and a greater concavity than natural; while 
the air, when forced into the tympanum, enters it with a dull flap- 
ping sound instead of the normal crackling. Sometimes on forcing 
the air into the cavity very suddenly, a greatly louder crackling 
than is natural is heard; and the patient occasionally hears better 
for a short time subsequent to the operation. A symptom of con- 
siderable importance in forming a diagnosis, is the peculiar character 
of the deafness. Many patients will most distinctly hear a single 
voice, although low, but are puzzled to hear anything distinctly 
when two or more persons are speaking; others hear the voice, but 
cannot discriminate the words; others again can hear slow conver- 
sation, but cannot follow it when rapid. These symptoms indicate 
that the adapting power of the ear, dependent, as already shown, 
upon the ossicles and their muscles, is at fault. But the history of 
the case, showing it to be one of slow hardening of the tympanic 
mucous membrane, together with the absence of all thpse symptoms 
whioh render it liable to be confounded with other diseases, as 
nervous deafiiess, obstruction of the Eustachian tube, &c., are usually 
sufficient to enable an attentive observer to form a correct diagnosis. 

Treatment. — It is highly important to inquire whether any reme- 
dial measures can be suggested which will tend to diminish a rigid 
state of the mucous membrane, and consequently improve the power 
of hearing. Practical experience induces me to believe that not 
only may the thick membrana tympani be relieved, but the thick- 
ened mucous membrane be so reduced as to offer but little impedi- 
ment to the function of hearing. 

The most suitable application for this purpose which has been 
tried by me, is that of a solution of nitrate of silver, of a strength 
varying from half a drachm to a drachm of the salt to an ounce of 
distilled water. Proceeding from the exterior orifice of the meatus 
extemus, the passage may be touched to an extent varying from 
one-half to two-thirds of its length every third or fourth day. In 
some cases the membrana tympani also may be washed with a solu- 
tion of this salt of six grains to the ounce. When the noises are 
loud, and the symptoms indicate much congestion in the ear, leeches 
should be applied immediately behw, not behind the ears; and where 
there is irritation of the external tube, an ointment, composed of 
half a drachm of pulvis cantharidis added to an ounce of simple 
19 
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ointment, and applied behind the ear, either daily or every othev 
day, will be found beneficial. 

The administration of alterative doses of pilula hydrjo'gyri, hy^ 
drargyrum cum creta, or the hydrargyri bichloridum, is very useful^ 
but it should always be recollected that these doses ought to be 
proportioned as not to produce debility or any other unpleasa 
symptom ; in other words, so gentle should be the alterative th^ 
no sensation should suggest to the patients that they are under 
course of medicine. 

In addition to the medicines described, patients should be C£^^ 
tioned to avoid warm rooms and sitting very near the fire; da57^ 
exercise; and, where possible, on foot, should be taken in the op>6i} 
air, together with a warm bath every week or ten days. This 
course of treatment has been productive of the greatest advantage 
in several cases of deafness of a most unpromising character. Some 
of the cases about to be cited are those of patients who attributed 
their failure of hearing to old age. 

The treatment pursued by continental surgeons in cases of rigidity 
of the tympanic mucous membrane, has been the injection of air by 
means of the Eustachian catheter. There can be no doubt that tem- 
porary benefit in these cases sometimes follows the use of the air- 
douche, as well as the act of forcing the air into the tympanic 
cavity, by the patient holding the nose while he attempts a forcible 
expiration. But the very temporary character of this benefit^ and 
its occurrence in only a few cases does not induce me to recommend 
the performance of an operation; in feet, a forcible expiration by 
the patient usually answers equally well. On this subject I may 
quote the following judicious remarks from the article on the Dis- 
eases of the Ear, in the Cyclopaedia of Surgery, by Mr. Wharton 
Jones — an article characterized, as are all his works, by the most 
careful observation and patient research. He writes: "According 
to Kramer^s ' Tabular View of the Frequency and Curability of 
Diseases of the Ear,' out of three hundred cases of diseases of the 
ear of all kinds, two hundred, in round numbers, required the air- 
douche to assist the diagnosis, but about thirty only were improv- 
able or curable by it. Of the remaining one hundred and seventy 
about thirty are put down as cured, and about fifty as relieved, by 
the injection of vapors of acetic ether; this treatment having been 
continued for months. Of the remainder, eighty were considered 
incurable from the first, and not treated further than was necessary 
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for exploration, I suppose; the rest remained rebellious to treat- 
ment. Dr. Kramer does not tell us how permanent his cases were. 
It will be seen from the above statement of the results of Itard's 
experience, and also from what I have related of my own, that the 
advantage gained is seldom permanent." 

Case I. Rigidity of the tympanic muctma membrane. — The Rev. 
M. M., 89t. 70, consulted me in 1855, on account of an increasing 
dulness of hearing, which caused him much inconvenience, as he 
could not hear general conversation. It had come on very gra- 
dually, without pain, noises, or any unpleasant sensation, beyond 
that of a feeling of heaviness in the ears. The deafness is increased 
by a cold, but not by fatigue. On exandnation, each membrana 
tympani was seen to be less translucent than natural ; and though 
the Eustachian tube was natural, the air entered the tympanic cavity 
in a puff instead of producing a faint crepitation. The treatment 
consisted in keeping up a slight irritation by means of a vesicating 
plaster behind each ear, and in giving the bichloride of mercury in 
doses of one-thirtieth of a grain, using also a stimulating gargle. 
This treatment was continued, Avith intermission of the mercury, for 
a week at the end of each fortnight, for four months. At the expi- 
ration of that time, the hearing power was greatly improved, and 
the patient wrote to me as follows : " I have not recovered the 
quick hearing of early life, which a man in his 70th year has no 
right to have ; but I hear comfortably, and I am freed from that 
dunny sensation as if sounds came through a damp cloth. 

Case II. — R. B., Esq., aged 80, in tolerable health, consulted me 
on 29th of March, 1844, on account of deafness in both ears. He 
stated, that three years before, the power of hearing began gra- 
dually to decline in the right ear, and had continued to do so up to 
the time of consulting me; that about six months previously the left 
ear had been similarly affected ; and that his deafness had so much 
increased as to disable him from hearing the voice without the aid 
of a speaking-trumpet. He was unable to assign any cause for the 
deafness. On examination, the membrana tympani in each ear was 
observed to be dull and opalescent : and although by aid of the 
otoscope the air was heard to pass into the tympanic cavities, yet it 
did 80 with the bubbling, crackling sound, indicating obstruction. 
Two grains of pilula hydrargyri were ordered to be taken every 
night, and a stimulating liniment to be applied around and below 
the ears. This plan having been persevered in for about three 
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weeks, and some slight improvement experienced, the patient was 
directed to take one grain of hydrargyrum cum creta daily. At 
the end of two months this gentleman recovered his hearing, and 
gave up the use of the speaking-trumpet. 

Case III. — J. P., Esq., aged 64, consulted me in July, 1845.. 
During the last four or five years the right ear had been growing 
deaf, and the deafness has now so &r advanced as to render the eacr 
useless to him. Has been suffering from a cold for a few day&» 
during which there has been a sensation of singing and of vibra- 
tion in the head and ears, accompanied with deafness. In each ear 
there was a large collection of wax, on the removal of which the 
symptoms somewhat abated. The membrana tympani of both ears 
was white. Air passed freely into the tympanic cavities. The 
fifteenth of a grain of hydrargyri bichloridum thrice a day was 
prescribed, and counter-irritation around the ears. In the course 
of six weeks the patient had perfectly recovered. 

Case IV. — Lady R., aged 62, consulted me in December, 1848, 
for a deafness which had come on during the preceding month, and 
gradually increased, till, by the time I saw her, it was requisite to 
speak loud and close to the ears. The deafness had first been per- 
ceived after a cold, and was accelerated by an attack of influenza. 
The feeling in the right ear was that of a veil hanging over it. In 
each ear the membrani tympani was white, and air passed freely 
into the tympanic cavities. The treatment pursued consisted in the 
application of a solution of argenti nitras to the outer half of the 
external meatus ; beginning with the strength of half a drachm of 
the salt to an ounce of distilled water, afterwards increasing it to 
double that strength. This course of proceeding, coupled with the 
administration of alterative doses of pilula hydrargyri, effected so 
great an improvement, that in two months this lady had no diffi- 
culty in hearing in ordinary society. 

Case V. — Mrs. A. T., aged 67, consulted me in April, 1845. 
She stated that when eight years of age she fell down on the kfi 
ear, and had been deaf of that ear ever since. About four years 
ago loud internal noises disturbed the right ear, and increased to so 
distressing a degree, that this lady felt as if she were continually 
travelling in a carriage over gravel ; and at times a loud explosion 
would be heard, succeeded by acute pain. She can scarcely bear 
her own voice, and is obliged to use a trumpet in society. The ears 
seem to her stopped up with pegs. She attributes this deafness to 
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a close attendance in the sick-room of her husband during a long 
illness. 

Right ear. — Membrana tympani concave, and evidently nearer 
to the promontory than natural ; and the membrane is so white 
that the malleus is not distinguishable. Left ear, — Membrana 
tympani has been entirely removed by ulceration. 

Treatment. — In the first instance leeches were placed immedi- 
ately below the ear; tincture of iodine was applied to the external 
meatus of the right ear; and three grains of pilula hydrargyri 
were given every night. 

June 8d. — ^Feels much better; has less confusion in the head^ 
and more confidence in herself. 

June 15th. — The noises are so much diminished that she is no 
longer troubled by them ; is feeling stronger and better, and the 
bearing improves. 

Case VI. — J. C, Esq., aged 64, consulted me in November, 1844. 
His father became deaf at the age of fifty, and he has a sister deaf. 
About a year ago he found that he was deaf in the left ear ; might 
have been deaf a longer time ; but at the period mentioned, sing- 
ing commenced in the left ear, which has continued without inter- 
mission ever since. Occasionally it is much diminished. The noise 
and deafness are much worse during a cold. The right ear is 
not 80 bad as the left. When he closes the right ear, he cannot 
hear any sound naturally. 

Right ear. — Membrana tympani opaque, and the handle of the 
malleus only just discernible. When air is forced into the tym- 
panum it can be heard by the otoscope entering it in a series of 
small puflfe. After the air has been forced into the tympanum, a 
crackling sensation is experienced. Hearing distance two inches. 

Left ear. — Membrana tympani white ; handle of malleus indis- 
cernible ; air enters the tympanum in a short puff. Hearing dis- 
tance absolute contact. 

For this gentleman two grains of the pilula hydrargyri were 
prescribed, to be taken every night; and tincture of iodine was 
applied behind the ears. In the course of three months I saw him 
again, and found the hearing decidedly improved ; the noises also 
had diminished. 

Case VII. — Mrs. R. N., aged 64, consulted me August 2d, 1844. 
For the preceding four or five months deaftiess had been coming on, 
and had lately so much increased that she finds it difficult to hear 
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any conversation. Has for several years been subject to occasional 
dulness of hearing* The present deafness was apparently produced 
by an attack of cold, which left a sensation of fulness in both ears. 
The membrana tympani of each ear is quite white. 

TreatTnenL — One-twentieth of a grain of hydrargyri bichloridum^ 
in conjunction with vinum ferri, was administered thrice a day. Th^ 
dose of bichloride was subsequently increased to one-sixteenth of 2^ 
grain, and a solution of argenti nitras, half a drachm of the salt to 
an ounce of distilled water, was applied to the outer half of the ex- 
ternal meatus. In the course of three months this patient recovered 
her hearing, and has remained quite well ever since. 



(6.) MEMBRANOUS BANDS IN THE TYMPANIC CAVITY. 

Membranous bands are formed in every part of the tympanic 
cavity, connecting together the ossicles, and attaching them to the 
walls of the tympanum and to the membrana tympani. In cases 
where these bands are lax, it is probable that the movements of the 
ossicles are not impaired, and that there is no diminution of the 
power of hearing. In the majority of instances, however, these 
membranous bands are so firm and unyielding as to cripple the 
movements of the bones to which they are affixed. On reference 
to the table it will be seen that these membranous bands most 
usually connect the stapes with the promontory, and thus produce 
one species of anchylosis of that bone. These adhesions originate 
either from the effusion of fibrin from the surface of the membrane, 
and its conversion into a firm and vascular membrane, or from the 
circumstance that when the mucous membrane is much hypertro- 
phied there is an adhesion of the portions of it which are in con- 
tact, and the neighboring parts are drawn into bands, when the 
membrane subsides to its normal condition. 

Care should be taken to distinguish between bands formed of 
organized membrane, and those which are produced by dried mucus, 
as pointed out by Mr. Hinton in the paper before alluded to. 

Let me now relate the results of some dissections of cases in 
which these bands were found. 

Case I. 0)nsiderable hardness of hearing for six years ; bands of 
adhesion in the cavity of t/ie tympanum. — Mrs. L. died in December, 
1848, at the age of 87, from a gradual decline of the vital powers. 
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Uatil the &gQ of 50, she had do symptoms of derangemeat of the 
fiiDCtioD of hearing; bat about that period she was in the hnbit of 
taking "cephalic snuf^" irbich she thought produced a buzzing 
sensation in her ears, a symptom which disappeared as soon as the 
use of the snuff was discontinued. At that period there was no 
sign of deafness; but about the age of 81, she perceived that the 
sense of hearing was becoming blunted. From that time deafness 
gradually and very slowly increased, attended now and then with 
noises in the ears. The deal^eas would be temporarily increased 
by a cold, but, as that vanished, the usual amount of hearing 
returned. During the last year of her life the disease made but 
little progress, though the deceased was obliged to use a speaking- 
trumpet for the purpose of conversation. It was observed that the 
sense of hearing became much more acute during the last few days 
of her life. This lady took very little exercise during the ten years 
preceding her death, bat kept within doors, and sat in a warm 
room the greater part of every day. She was troubled with a 
chronic inflammation of the mucous membrane of the eyelids, 
lachrymal sacs, and nasal ducts. It is worthy of notice that this 
lady bad two sisters, one of whom died at the age of 90. She was 
a very active person nearly up to the period of her death, and was 
but slightly deaf. The other sister, at the age of 89, is extremely 
deaf, and has been confined to her room for years. 

Diueciion. Right ear. — The external meatus was dry and de- 
prived of cerumen. The membrana tympani has its fibrous layer 
slightly thickened and white, and is more concave than natural. 
T'ympanic cavity. — The mucous membrane appears to be healthy, 
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and not thicker than natural, but there are bands of adhesion by 
which the ossicula are connected together and with the walls of the 
tympanum. These bands of adhesion may be divided into two dig- 
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tinct sets; one placed between the incus and the inner wall of th^ 
tympanum and stapes, and the other connecting the head of thi^ 
malleus and the body of the incus with the external wall of th- 
tympanum. The first-named set consists of two portions, of whic 
the one, measuring half a line from ab&ve downwards^ and thre^ 
quarters of a line from without inwards, connects the anterior pa:rr: 
of the long process of the incus with that part of the wall of t^ 
tympanum which is posterior to the fenestra ovalis. This band 
connected by several smaller ones to the superior surface of tTfc 
stapes, and also to a fine membrane which connects the two crixni 
of the latter bone. These small bands are so firm and so tigh t7;r 
stretched between the stapes and the larger band, and between the 
incus and the inner wall of the tympanum, as to keep the stapes 
more fixed than natural. There are also adhesions between the 
upper surface of the crura of the stapes and the margin of the fossa 
fenestrae ovalis. The outer portion of this band extends from the 
posterior part of the long process of the incus to the inner wall of 
the tympanum, posterior to that just described; this band is also 
firm and tense. The second set of adhesions passes fropi the head 
of the malleus and the body of the incus directly outwards, con- 
necting them with the osseous walls of the tympanum, superior and 
posterior to the attachment of the membrana tympani. It is in- 
teresting to consider what effect these bands must have had upon 
the ossicula and membrana tympani during life. Those which sur- 
round the stapes and connect it with the fossa fenestras ovalis, must 
have impeded the movements of the stapes ; and those which con- 
nect the long process of the incus with the inner wall of the 

Fig. 89. 




Membranoas Bands connecting the Ossicles of the Promontory. (Magnified.) 

tympanum, by pulling that process inwards, would probably have 
been the means of pressing the.stapes towards the vestibular cavity- 
The effect of the adhesions between the bodies of the malleus and 
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incus, and the outer wall of the tympanum, would seem to have 
been to draw those parts outwards, and, in consequence, their 
inferior extremes inwards. This action upon the malleus is ap- 
parent and may account for the greater concavity of the membrana 
tympani externally; it having been carried inwards with the long 
process of the malleus and being very tense. The bones of the 
stapes is also fixed more firmly than is natural to the margin of the 
fenestra ovalis. The membrane of the fenestra rotunda appears to 
be in a normal state. The membranous labyrinth is healthy ; and 
except that there is rather more black pigment than usual in the 
cochlea of the left ear, it is in a similar condition to the right ear, 
and presents adhesions connecting the ossicula. 

Case II. Membrana tympani very concat/e externally; bands of 
adiiesions connecting the ossicula together and to the tympanic walls. — 
Mrs. F. O., died of gangrena senilis, at the age of 62. She had 
been deaf for a considerable period previous to her death, especially 
in the left ear. 

Dissection. Right ear, — The membrana tympani is unusually 
concave externally, and the central part of its internal surface is 
not more than a quarter of a line from the promontory ; it is also 
rather opaque in parts, especially at its circumference ; and its in- 
ternal layer is white, and slightly hypertrophied. The mucous 
membrane of the tympanic cavity is rather thicker and more vas- 
cular than natural, and is very tough. A firm band of adhesion 
connects the cervix of the malleus with the long process of the 
incus, and another membranous band of adhesion connects the 
anterior surface of the long process of the incus with the promon- 
tory and with the stapes, which latter bone it completely envelops. 
The tensor tympani muscle is smaller than natural. 

Left ear. — Although the surface of the membrana tympani is 
smooth, it is white around the line of attachment of the malleus ; 
the bloodvessels are enlarged and much distended with blood. The 
membrana tympani is more concave externally than natural. The 
cavitas tympani is three parts filled with a thick, tenacious, white 
mucus, which is partly the cause of the white appearance of the 
membrana tympani, though the inner layer of the membrana tym- 
pani being opaque and white, aids in producing this eflfect. The 
mucous membrane lining the tympanum is thick and very vascular. 

It is not possible to distinguish, during life, between the cases of 
rigidity of the tympanic mucous membrane, and those of adhesions 
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in the tympanic cavity ; but as the treatment in both cases is th^ 
same, the distinction is not of much importance. 



(c.) ANCHYLOSIS OF THE STAPES TO THE FENESTRA OVALIS. 

In the published catalogue of the preparations contained in my 
museum, I have described one hundred and thirty-six specimens of 
anchylosis of the base of the stapes to the fenestra ovalis; and 
these specimens form the basis firom which the pathology of this 
articulation has been studied. 

In a tabular view of the morbid appearances found in 1149 dis- 
eased ears, published originally in the Transactions of the Boyd 
Medical and Chirurgical Society, and afterwards as an appendix to 
the catalogue of my museum, fifty-three specimens of membranous 
anchylosis are described, specimens in which the stapes was attached 
more firmly than natural to the circumference of the fenestra ovalis; 
that is to say, upon the stapes being pressed by a fine probe, more 
than usual resistance was offered before the stapes moved. Now, 
in these cases, no expansion of the base of the stapes, or of the 
articular surface of the fenestra ovalis, was observed ; and the only 
inference that could be drawn was, that these were cases of partial 
anchylosis of the stapedio-vestibular articulation, resulting from 
rigidity of its capsular ligaments ; and I am disposed to think, that 
this rigidity of the fibrous tissue is one of the earlier and more re- 
mediable stages of anchylosis of this and other articulations, which, 
if allowed to proceed, ends in the formidable pathological conditions 
known under the name of rheumatic arthritis, and which are about 
to be more particularly described. 

The second morbid change found in this articulation is a simple 
expansion of the articular surfaces, while the structure of the bone 
itself remains, as far as can be ascertained, in a natural state. This 
morbid condition of the articular surfaces was found in forty-nine 
out of the one hundred and thirty-six cases of anchylosis ; and was 
distinguishable from membranous anchylosis by the greater degree 
of firmness with which the stapes adhered to the fenestra ovalis, and 
by the presence of a distinct tumefaction of one or other articular 
surface, but generally of the stapedial. 

The third pathological condition is that in which the whole of the 
base of the stapes has become hypertrophied, and assumed a calca- 
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reoos whiteness; the borJer being so much enlarged ns to be im- 
pacted within the fenestra ovalis with that degree of firmness, that 
th e crura are often broken from the base in the attempt to withdraw 
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I 'he latter from the fenestra ovalia. In some instances, this espan- 
I sioti of the base of the stapes is accompanied by its protrusion into 




"■lia cavity of the vestibule ; still there appears, even in these coses, 
^ he nothing more than hypertrophy and eoadensatiun of the nor- 
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mal oseeoos structure. This morbid coinliiion shows iteelf^ 
twenty-nine specimens. 

Fio. 93. 
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"Che fourth pathological couditiou is that In which the baae of the 
stapes ia greatly expanded, and new oaaeoua matter \» thrown out 
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V\iQ fifth pathological condition is that in which the structure of 
base of the stapes undergoes little or no alteration ; but where 
ific matter is thrown out at its circumference, and the base is 
8 partially or wholly anchylosed to the fenestra ovalis. This 
rbid condition is shown in twenty-one specimens, in eight of 
ich the lower border only was anchylosed ; there being a distinct 
ce between the upper margin of the base and the fenestra 
.lis; while in thirteen others, the whole circumference of the 
e is firmly anchylosed to the fenestra ovalis. 
Hhe sixth pathological condition consists in the expansion of the 
tibular surface of the articulation, and the effusion of bone 
und the fenestra ovalis, the stapes remaining perfectly healthy ; 
abnormal condition which occurred in twelve instances. 
The five morbid conditions last described, comprised in 136 
cimens, may be summarily stated in this form : — 

1. Simple expansion of the articalating border of the base of the stapes, . 49 

2. Expansion of the artioalating border of the base of the stapes with calca- 

reous whiteness of the whole base 29 

3. Expansion of the whole of the base and effused bone connecting the two 

articulating surfaces, 25 

4. Osseous matter effused between the stapes and fenestra ovalis connecting 

the two articulating surfaces, 21 

5. Osseous matter effused around the fenestra oralis, 12 

136 



DIAGNOSIS AND PROGNOSIS. 

Phe diagnosis of this affection is, in the majority of cases, at- 
ded with little difficulty, if the origin and progress of the affec- 
a be carefully investigated, and the organ be examined with 
Beient accuracy. The symptoms, in fact, of this class of disease 
> very similar to those occurring in cases of rigidity of the mucous 
mbrane, already described. After a certain duration of these 
uptoms, sometimes for many months, the patient is found to be 
)wing gradually deafer and deafer, frequently without any other 
trked symptom, though often there is a feeling of fulness or pres- 
re in the ears, or a buzzing sound when laying the head upon 
) pillow. The progress of the affection is at first usually slow • 
intervals of two, three, four, or more months, the patient observes 
) deafness to be decidedly on the increase, though mitigated tem- 
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porarilj perhaps by his resorting to very violent exercise, or by 
taking spare diet or aperient medicines. If the progress of this 
affection be left unchecked, total deafness results, and may take 
place at an early period of life, as between the ages of twenty and 
thirty, though commonly it does not happen till a much later perioi 
Sometimes the affection advances so far as to produce a certain 
degree of deafness only, as where the patient has to be addressed in 
a loud voice within a yard or two of his ear, and then, from some 
constitutional change, no further progress takes place. An interest- 
ing symptom frequently met with in cases of this disease is the 
momentary improvement of the hearing produced by the acts of 
yawning widely, or pulling the outer ear, or pressing the tragus hard 
and quickly against the orifice of the meatus; each of which actions 
is followed by a temporary relaxation of the membrana tympani and 
chain of ossicles. In the case of yawning, I am disposed to believe 
that this relaxation is produced by the mechanical action of the 
chorda tympani nerve, which, being drawn tight, slightly pulls out 
the chain of ossicles. Another and peculiar symptom is the effect 
produced by very loud and sudden sounds, as in two of the appended 
cases. In one of these, where, doubtless, the stapes was fixed by the 
expansion of its border, a loud scream in the ear at once restored 
the hearing by, as it would seem, suddenly releasing the bone ; a res- 
toration which lasted for several days, until, in fact, the two again 
became fixed ; in the other, a very loud sound of bagpipes in the 
patient's hall, where he was sitting, so increased his deafness that 
his friends were obliged temporarily to use a slate and pencil to J 
communicate with him. This increase of deafness also disappeared, 
and the patient recovered his previous amount of hearing. 

A third interesting and very common symptom of the early stages 
of anchylosis of the stapes, is the loss of what I am in the habit of 
calling the adapting power of the organ. Thus the patient will hear 
perfectly a single distinct voice, but a second voice intermingling, 
completely disables him from hearing either ; he having lost the 
power of rapidly adjusting his ear to suit the sound of the voice of 
the person immediately addressing him to the exclusion of that of 
the other. Yet another striking symptom of the early stages of the 
affection, is the necessity of exercising an act of sustained volition, 
in order to catch the sound of a voice, which ceases to be perceptible 
as soon as the effect is relaxed. It has, indeed, happened to me to 
receive patients whose complaint consisted not in being dull of hear- 
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ing, since they could hear everything said in a room, but in not 
being able to do this without a prolonged effort of attention, the 
Gfttigue of which soon became intolerable. This latter condition is, 
rf coarse, perfectly explicable, from the more or less rigidity of the 
3hain of bones in this disease, and the muscular effort consequently 
required to move it and keep it in constant motion. 

Another symptom, and one certainly characteristic of the later 
stages of this affection, but which it is not in my power to deny may 
act also be present in another disease of the ear, is the immense 
improvement to the hearing which attends the patient's travelling 
In a carriage over a hard road, by which considerable vibration is 
communicated to his body — a vibration that doubtless in a degree 
shakes the chain of bones, and imparts to them a kind of vibratory 
movement^ which permits the muscles, while it lasts^ so to act on 
these bones as to restore more or less of their proper functions in 
adjusting the pressure on the labyrinth. 

On examining the patient, there is usually abundant evidence of 
the rheumatic or gouty diathesis having been or being present, such 
as congestion or tumefaction of the nasal and faucial mucous mem- 
branes, and, in addition, hypertrophy of the tonsils in young per- 
sons. On inspecting advanced cases, there is usually an absence of 
cerumen from the external meatus^ the result of the congestion of 
this part of the organ, of which the membranous meatus presents 
most characteristic symptoms, in being red and so swollen as gene- 
rally to have lost its oval form and to have become, in parts, con- 
stricted. Thus the upper half of the tube may retain its normal 
size and shape, while the lower may be reduced to a narrow fissure 
only one-half or one-third of its proper dimensions. Sometimes this 
diminution of the calibre of the meatus arises from a bulging of the 
bone forming the walls, so as to become a convex protuberance ; 
in other instances, these osseous protuberances are so prominent as 
to gain the name of tumors, and as such they have been described 
in treating of the meatus. 

The dermis covering this bone is usually of a deep red color ; 
indeed, as a rule, the dermoid meatus is highly congested in cases 
of gouty and rheumatic 'affections of the ear. The condition of the 
membrana tympani does not afiord much aid in forming a diagnosis, 
though as a general rule, to which there are many exceptions, it is 
somewhat more opaque, and its surface duller than natural. Often 
it is very opaque, and white as parchment, and not unfrequently it 
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exhibits patches of opacity in diflferent parts. Occasionally the 
membrane is more concave externally than is natural. In advanced 
cases, like those where the base of the stapes has become fixed, the 
membrana tympani is rigid. The presence of this rigidity is, how- 
ever, difficult to ascertain by simple pressure on the surface; but 
its existence may be proved by the use of the otoscope, while the 
patient either swallows with closed nostrils, or forces the air into 
the tympanic cavity by blowing the nose forcibly, the nose and 
mouth being at the same time closed. In each of these acts the air 
is heard to enter the tympanic cavity, for the Eustachian tube in 
these instances is usually open ; but in place of the fine crackling 
sound elicited by these operations, when performed on a healthy ear, 
a flapping, or coarse crackling, is heard, produced by the air strilting 
against the inner surface of the unyielding or tense drum. A yet 
further symptom of this disease is, that the patient commonly hears 
better in proportion to the loudness of the speaker's voice ; whereas, 
in cases of debility of the nervous apparatus of the ear, it is not the 
loud voice, but that which is peculiarly modulated which is heard 
the best, occasionally even when as low as a whisper. In addition 
to the foregoing symptoms, the existence of anchylosis of the stapes 
may be diagnosed by a careful attention to the causes producing it, 
and to the stages of its progress, which offers so marked a contrast 
to cases of debility of the nervous apparatus, with which cases of 
anchylosis of the stapes may, doubtless, otherwise be confounded. 
With regard to the prognosis^ it may be laid down as a general 
rule, that so long as the affection depends upon rigidity of the liga- 
ments, or upon a slight expansion of the bases of the stapes (and the 
surgeon can judge of the existence of these conditions during life 
by the symptoms being but little advanced), then there is every pros- 
pect that considerable amelioration may be effected, and the patient, 
in fact, be enabled to hear without any inconvenience, for experience 
has taught me that a rigid ligament may be relaxed, and an expanded 
bone be reduced in size. I may even venture on the further state- 
ment, that, judging from the visible diminution of the bony tumors 
in the external meatus under the influence of remedial measures, and 
taking into account also the decided improvement which at tinaes 
takes place in cases where, from the symptoms, there was every 
reason to believe that the stapes or vestibule had become similarly 
expanded, there can be but little doubt that, even in the more ad- 
vanced stages of anchylosis by expansion, some benefit can be ob- 
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tained by the use of remedies which shall cause the effused matter 
to be absorbed. The more hopeless cases are those in which the op- 
posing articular surfaces of the stapes and vestibule are united by 
ossific matter ; and at present I am unaware of any means by which 
they can be diagnosed and discriminated from cases of anchylosis by 
expansion of the articular surfaces. 

treatment, — The treatment in these cases differs in no essential 
respect from that recommended for cases of rigidity of the fibro- 
mucous membrane. 

Case I. — Mr. W., aged 47, consulted me, in the year 1848, on 
account of the state of his health, which was greatly impaired by at- 
tacks of rheumatic gout and congestion of the liver. When I saw 
him, he was so deaf that he required to be loudly spoken to, within 
the distance of a yard from his head. His habits were far from 
being temperate, as he indulged freely in alcoholic drinks. The his- 
tory of his deafness was, that many years previously he had gradu- 
ally become dull of hearing, and that this dulness had increased 
slowly up to the period of my seeing him. The only occasion upon 
which he had been temporarily benefited was on the removal of a 
large mass of cerumen from the meatus. I did not examine the ears, 
as I was not consulted on account of the deafness; but this omission 
is supplied by the particulars of the post-mortem inspection. After 
having known him for a few years, he died from an attack of inflam- 
mation of the lungs. 

Dissection. Bight ear. — The meatus externus was somewhat con- 
tracted, the lower part being rough, and the surface irregular. The 
membrana tympani was thicker, and more opaque and rigid than 
natural ; the chain of ossicles formed so solid a bridge between the 
membrana tympani and the vestibule, that considerable pressure on 
the handle of the malleus at the outer extremity of this bridge was 
requisite to produce the slightest movement of the chain. In the 
lower part of the tympanic cavity, a white deposit adhered to the 
surface of the bone, and was so closely incorporated with the fibro- 
mucous membrane, as to render it difficult to pronounce whether it 
was in the substance of, or below the membrane. The base of the 
stapes was somewhat expanded, and its circumference was perfectly 
anchylosed to the fenestra ovalis. This anchylosis was partly effected 
by the expansion of the bone of the stapes, and partly by the effusion 
or prolongation from it, especially at the posterior part, of hard white 
matter. 

20 
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Left ear, — The meatus externus was contracted, presenting at its 
posterior part a bulging of bone, and at its inferior part being very 
narrow. The membrana tympani was opaque, and the chain of 
bones as rigid as in the right ear. The head of the malleus pre- 
sented small nodosities, similar to those on the heads of other bones 
affected with rheumatic gout. The stapes was perfectly anchylosed 
to the fenestra ovalis by the expansion of its base, and by the pre- 
sence of a large quantity of hard white matter which surrounded it 
The cavity of the vestibule contained also a great deal of white 
matter, similar to that in the right tympanic cavity. 

In another case, somewhat analogous in its morbid condition to 
the foregoing, and in which the deafness and anchylosis were equally 
complete, the patient died with consumption under the care of Dr. 
Sibson, in St. Mary's Hospital, at the early age of 20, clearly show- 
ing that this afiection is not necessarily an accompaniment of ad- 
vancing years. 

Case II. — Mr. L. J., aged 90, in good health, except that he suf- 
fered from attacks of gout, often complicated with rheumatism. 
About the age of 40, he found a dulness of hearing gradually com- 
ing on, which as gradually increased, until, at the time I saw him, 
he could only hear the voice when loudly spoken to close to the head. 
This gentleman had no desire for any treatment to be pursued, and 
I merely diagnosed the affection from the history of the case, — ^its 
slow, insidious progress, the absence of all symptoms of nervous 
debility, and the attacks of gout with which the patient was troubled. 
My opinion, thus formed, was that the cause of the deafness wss 
anchylosis of the stapes ; an opinion that I expressed to his medical 
and other friends. He died, some years after my first seeing him, 
of gouty inflammation of the bladder, and the opportunity was 
afforded me of carefully dissecting both petrous bones. 

Right ear, — Meatus externus. At the posterior and upper part 
there was a distinct, smooth, and rounded projection of the boner 
which extends obliquely from without and below, inwards and up- 
wards, and is continuous with the rough scabrous portion of bone 
which forms the lower part of the meatus externus at its orifice, and 
is quite distinct from the mastoid portion of the bone. This pro- 
jection measures about three lines from above downwards. At the 
upper part of the meatus the bone is rough and hypertrophied. 

The membrana tympani was more concave externally, and much 
thicker and more opaque than natural. It was so rigid that pressure 
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upon the outer surface of the malleus by means of a fine probe was 
not followed by any movement of the chain of bones. Upon laying 
open the tympanic cavity and pressing upon the stapes, this bone 
was found to be so compactly attached to the inner wall of the tym- 
panum, that upon pressure there was not the slightest degree of 
movement. A broad membranous quadrilateral band entirely filled 
the space between the long process of the incus, the internal wall, 
the stapes, and the posterior wall of the tympanum. On laying 
open the vestibule, the base of the stapes was observed to be of a 
white calcareous aspect, and perfectly united to the circumference 
of the fenestra ovalis by calcareous matter. The membrane of the 
fenestra rotunda appeared to be healthy, except that it was, if 
anything, slightly thicker than natural. 

Left ear. — The meatus externus presented a bulging similar in 
shape and direction to that in the rightear, though somewhat larger. 
The membrana tympani was thicker and more rigid than natural, 
but not more concave externally than usual. The difference in the 
degree of concavity of this membrane in the two ears was so decided, 
thai the inner surface of its central part, in the right ear, was one- 
third nearer to the inner wall of the tympanum than it was in the 
left ear. The stapes was firmly fixed, and its base, when the ves- 
tibule , was opened, was found to be expanded and completely 
anchylosed to the fenestra ovalis. 

Case III. — Mr. T. L. J., aged 50, of a gouty diathesis, the son of 
the above patient, consulted me, in 1852, on account of gradually 
increasing deafness. When I saw him, he had to be loudly spoken 
to within the distance of a yard of the head. He stated that the 
deafness had come on very gradually without any pain or uneasy 
feeling in the ears, and that no relief was ever experienced except 
from taking long walks, and perspiring very copiously. On exam- 
incUion, the membrana tympani in each ear was somewhat opaque, 
and the Eustachian tube pervious ; the air entering in a loud puff'. 
The history of the case, and its similarity to that of the father, 
made me sure that the cause of deafness was anchylosis of the stapes. 
I laid down certain rules to be carried out, but on account of the 
sedentary nature of the patient's occupation, they could not be 
observed ; attacks of gout became more frequent, and total deafness 
ensued. 

Case IV. — Mr. N. C, aged 60, a man of intemperate habits, 
gradually became deaf at the age of 24. The deafness slowly 
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increased to the day of his death, which took place at the age of 
60, from an attack of bronchitis. There was hereditary deafness 
in this gentleman's family, several sisters and brothers becoming 
slowly deaf about the same age as did this patient. For some time 
previous to his death, the patient's right ear was useless, but, bj 
means of a trumpet, he could manage to hear loud conversation 
addressed to him in the lefl. 

Dissection of right ear, — (This dissection was made by Mr. A. 
Nopper, who kindly forwarded to me the specimen and his notes.) 
Membrana tympani more opaque than natural. Numerous trans- 
parent, membranous bands traverse the tympanic cavity. The 
ossicles were in a healthy state, with exception of the stapes, the 
crura of which had disappeared.* The fenestra ovalis was closed 
by the base of the stapes, which projected slightly into the cavity 
of the vestibule. In the vestibular cavity surrounding the fenestra 
ovalis, was a white mass of bone, which formed an annular protu- 
berance around the interior two-thirds of the fenestra ovalis. 

Case V. Partial anchylosis of the stapes temporarily cured by ih^ 
effect of a loud shout in the ear. — The Rev. L. D., aged between 50 
and 60, saw me in the year 1856, but not on account of his deafness, 
for which he did not seek advice ; I, however, was able to glean 
the following interesting details of his case. The general health of 
this gentleman was good, with the exception of attacks of indiges- 
tion and rheumatism, which caused him great inconvenience. In a 
letter to me, he says, "I have had rheumatism in the shoulder-joint, 
which I always walked oflf, the pain becoming much aggravated as I 
got warmer, but being always at last driven out. I suffered for some 
weeks, three winters ago, from extreme weakness in both ankle- • 
joints, so that I could scarcely go about my parish work. My 
friends assured me that it was the beginning of creeping paralysis, 
but I was sure that the stomach was the enemy. My work must be 
done, and I gradually walked my legs back into use." Deafness in 
the right ear appeared to have come on suddenly a few years before 
my seeing the patient, when the left ear was puzzled to know the 
direction of sounds. ''I had no conception," he writes, "whence 
sounds came, until by degrees the lefl ear learnt to put sounds into 
their right places, or rather to settle the place of the cause of 

* It is probable that the crara of the stapes had been accidentally disconnected fi^i" 
the base in the act of dissecting the ear. 
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sound." No treatment was adopted, and the patient for some years 
remained in the same condition, the left ear being useless, or nearly 
so, and the right remaining tolerably perfect. In the year 1856, 
while this gentleman was superintending his Sunday-school, he was 
called upon to seize a boy who was endeavoring to bite his teacher, 
when, to use the clergyman's own words, "he (the boy) sent such a 
yell into my right ear, that I heard not only the yell, but for some 
days I heard all other sounds most distinctly, when it, the hearing, 
again relapsed, and my left ear had again to learn its duties." From 
the history and examination of this case, I have no doubt that the 
affection consisted of rheumatic disease of the stapedio-vestibular 
articulation, and that the morbid condition was no other than that 
peculiar expansion of the base of the stapes so frequently adverted 
to. The effect of the loud scream was doubtless to release the stapes 
for a time, so as to allow of its movement by its muscles. It may 
here be added, that in another patient who was under my care for 
some time for deafness produced by rheumatism of the ears, an ex- 
actly opposite effect, viz., complete deafness, was temporarily pro- 
duced by a sudden loud sound. This gentleman was quite deaf in 
one ear, but with the other heard a loud voice, when distinctly 
spoken at a short distance from him. In this condition he was 
subjected to the sudden shrill sound of bagpipes played in the hall 
where he sat, by which he was at once rendered too deaf to hear the 
human voice, and all communications to him were obliged to be in 
writing. This increased deafness lasted for several days, and then 
the ear recovered the hearing power it possessed previous to the 
accident. There appears to be great probability that in the latter 
case the cause of the increased deafness was, that the stapes were 
driven inwards and held tight by the fenestra ovalis, and that the 
return of the hearing power was due to the release of the stapes. 



(c?.) DISCONNECTION OF THE INCUS AND STAPES. 

An affection of the ear directly opposite to rigidity of the chain 
of bones sometimes takes place, and this consists in the disconnec- 
tion of the incils and stapes. I will preface my account of this 
afiection by making some physiological observations bearing on 
the subject. 

Physiological Observations. — The opinion usually entertained is, 
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that two channels are requisite for the transmission of sonorous un- 
dulations to the labyrinth from the membrana tympani ; one channel 
being the air in the tympanic cavity, which conducts the undulations 
to the membrane of the fenestra rotunda and the cochlea ; the other 
channel being the chain of ossicles, which conducts the undulations 
to the vestibule. 

That this opinion is not universally received is apparent from the 
following quotation from an authority highly deserving of attention, 
Mr. Wharton Jones. He says : " Some physiologists assert that 
the sonorous undulations are communicated from the membrana 
tympani to the ossicles, and through them conducted to the vesti- 
bular fenestra ; others suppose the undulations to be propagated 
merely through the air in the cavity of the tympanum, to the mem- 
brane of the fenestra rotunda ; the ossicles and their muscles serving 
the purpose of regulating the tension of the membrana tympani, the 
membrane of the vestibular fenestra, together with the membranous 
labyrinth. A combination of the two views is most generally re- 
ceived. However well founded the view may be that sound is pro- 
pagated through the chain of small bones, the circumstance that 
some degree of hearing may persist along with loss partial or com- 
plete of the membrana tympani, and of the malleus and incus, is a 
conclusive proof that sound may be conveyed through the fenestra 
to the labyrinth, by the vibrations of the air in the tympanum alone. 
It would appear, also, that the integrity of one fenestra may suffice 
for the exercise of hearing."* 

Mr. Brooke, whose views on questions of experimental science 
are worthy of the fullest consideration, has published his reasons 
for believing that it is not possible for the sonorous undulations to 
be conducted to the labyrinth by the chain of bones. 

He says: "The transmission of sound cannot take place through 
the ossicula, as it was formerly supposed, inasmuch as the plane iu 
which the crura of the stapes lie, is exactly perpendicular to the 
plane passing through the manubrium of the malleus and long leg 
of the incus; and consequently, the vibrations passing through them 
would be almost entirely intercepted by the stapes. And, moreover, 
it appears essential that the transmission of vibrations through the 
chain of ossicula should be prevented ; for as the vel6city with which 
sound is transmitted through solids, such as bone, so very far ex- 

* Cyclopedia of Surgery. ArtioI«, ** Diaeases of Ear and Hearing/* p. S3. 
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ceeds the velocity in air, if the same undulations reach the labyrinth 
through this channel, and through the channel previously described 
(the air in the tympanum), they would reach in different times, and 
constant interference would be produced."* 

Although Mr. Brooke has thus confidently expressed his opinion 
that *' the transmission of sound cannot take place through the 
ossicula/' his statement, unsupported by experiments and obser- 
vations, does not seem to have induced writers on the physiology of 
the ear to adopt his conclusions. Thus Dr. Carpenter, in the latest 
edition of his Human Physiology, having referred to Mr. Brooke's 
paper, says: — "From what has been stated it is evident that 
sonorous undulations in the air will be propagated to the fluid con- 
tained in the labyrinth through the tympanum, the chain of bones, 
and the membrane of the fenestra avails to which the stapes is 
attached without any loss, but rather an increase of intensity."* 

Indeed, with a consciousness of the wonderful accuracy of M. 
Savart's experiments in acoustics, it appears impossible, without fur- 
ther experiment, to disbelieve the assertion he made in the following 
quotation from his writings: — "Les vibrations de la membrane 
se communiquent sans alteration au labyrinthe par le moyen des 
osselets, comme les vibrations de la table sup^rieure d'un instru- 
ment communiquent ^ la table infd^rieure par le moyen de Tame."* 

But supposing with Savart, that under ordinary circumstances 
sonorous undulations are conducted to the labyrinth by the chain of 
ossicles, is it also possible, under certain conditions, for the function 
of hearing to be carried on without the aid of these bones ? Mr. 
Wharton Jones has answered this questioain the affirmative, as he 
says, that " the integrity of one fenestra may suffice for the exer- 
cise of hearing;" and Sir J. Herschel inclines to the same opinion. 
He says : " These bones form a kind of chain, and no doubt vibra- 
tions excited in the tympanum by vibrating air, as in the experi- 
ments above detailed, are somehow or other propagated forward 
through these ; but they are so far from being essential to hearing, 
that when the tympanum is destroyed, and the chain in consequence 
hangs loose, deafness does not follow."* 

' Report of a Lootora dalirared at the Royal Institution ; Lancet^ 1843, p. 380. 

* Paga 733. 

' Raoharohet tor las Usages de la Membrane da Tympan, at da T Oreille externa. 
Jonmal da Physiologie. Par F. Majandia. Tome It. p. 219. 

* Bneydopssdia Matropolitana. Article, *'Soand,^' p. 810. 
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My object at present is to attempt to ascertain, — 

Firstly, whether sonorous undulations from the external meatus 
can reach the labyrinth without the agency of the ossicles ; and, 

Secondly, whether the chain of ossicles can conduct sonorous un- 
dulations to the labyrinth. 

Firstly. Can sonorous undulations reach the hhyrirUh from the 
external meatus vnthout the agency of the ossicles f 

There can, I think, be no doubt but that the malleus and incus, 
and even the crura of the stapes, can be removed without the pro- 
duction of any very serious detriment to the hearing, but there is 
no well-authenticated case in which the base of the stapes has beea 
removed in which total deafness did not ensue, but this deafiiess 
must doubtless be attributed to the removal of the fluid of the laby- 
rinth at the time the sta})es was withdrawn. 

But what is the effect of a fixed condition of the base of the 
stapes ? Now it happens that bony anchylosis of the base of the 
stapes to the margin of the fenestra ovalis is by no means a rare 
morbid condition, and I have had several opportunities of seeing 
patients with this affection during life, watching their symptoms^ 
and subsequently dissecting the organ. The result of my observa- 
tions is to demonstrate that simple bony coalescence of the base of 
the stapes to the wall of the vestibule is productive of so high a 
degree of deafness, that the sonorous undulations could reach the 
nerve only by passing through the walls of the cranium ; and this 
statement accords with that of Dr. Pappenheim, who found merely 
" some degree of hearing" in a similar case. It may possibly be 
argued that the deafness occurring in cases of anchylosis of the 
stapes to the fenestra ovalis, may be accounted for by the fixed con- 
dition of the memhrana fenestras rotundas which necessarily results* 
but I think it is palpable that the mere incapacity of this membrane 
to alter its state of tension would not be sufficient to account for 
the high degree of deafness to sounds (acute equally with the bass) 
which characterized the whole of the cases that have fallen under 
my observation. It may however be asked, is it not possible for 
sonorous undulations to reach the labyrinth without the aid of the 
stapes, since the function of hearing is but slightly impeded by the 
removal of the incus, and when consequently no vibrations can reach 
the stapes, except through the air in the tympanum ? It seems in- 
deed to have been assumed, that when the stapes is thus detached 
from the incus, it cannot receive vibrations from the air externally 
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and conduct them to the vestibule ; what grounds there exist for this 
conclusion will be seen from the following experiments. 

That solid bodies are capable of being thrown into a state of vibra- 
tion by the agency of sonorous vibrations existing in, and commu- 
nicated by, the air, is a fact too well known to require demonstra- 
tion ; but the following experiments show how far the solid stapes, 
when isolated from the incus, may possibly receive vibrations from 
the air and conduct them to the labyrinth. 

Experiment. — The ears having been closed, a piece of wood, five 
inches long and half an inch in diameter, was held between the teeth, 
and a vibrating tuning-fork, C, having been brought within the 
eighth of an inch of its free extremity, was distinctly heard, ctnd it 
continued to be heard for between five and six seconds. 

Experiment. — One end of the piece of wood used in the previous 
experiment being pressed gently against the outer surface of the 
tragus, so as just to close the meatus, a vibrating tuning-fork C^ 
placed within a quarter of an inch from the free extremity, was 
heard very distinctly at first, and it did not cease to be heard for 
fifteen seconds. 

Experiment. — Three portions of wood, having the same length 
and thickness as those used in the above experiments, were glued 
together so* as to form a triangle having somewhat the shape of the 
stapes. The base of this triangle being placed against the outer 
surface of the tragus so as to closa the meatus, the tuning-fork, G^ 
vibrating within a quarter of an inch from the free apex, was heard 
for twelve seconds. 

From the above observations and experiments, I think it may be 
reasonably inferred that the stapes, even when detached from the 
ossicles f if free to 7nove in tlie fenestra ovalis, will receive sonorous 
undulations from the air in the tympanic cavity, and will conduct 
them to the labyrinth,^ and that t/iere is no evidence that sonorous 
nndulations can reach the labyrinth from tlie external meat%is without 
the agency of at least one of the ossicles, viz., the stapes. 

I shall proceed to inquire, in the second place, whether the chain 
of ossicles can conduct sonorous undulations to the labyrinth. 

In this second part of the inquiry, I shall endeavor to determine, 

' The rerali of these experiments accords with the fact I hare observed, vii., that an 
amonnt of hearing so efficient that the patient was not sopposed to be deaf, or to have 
deficienej of hearing power, has been found to coexist with isolation, apparently conge- 
nital, of the stapes from the incus. 
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a. How far the sonorous undulations excited in the merabrana 
tympani are intercepted in the chain of ossicles by the " plane ia 
which the crura of the stapes lie, being exactly perpendicular to the 
plane passing through the manubrium of the malleus and the long 
leg of the incus ;" and 

b. To what extent the articulations of the chain of bones impede 
the passage of these undulations. 

(a.) To what extent are these vibrations, excited in the membrana 
tympanif arrested by the variation in the plane of the chain of ossicles. 

After M. Savart's conclusive experiments, repeated and verified 
by so many subsequent observers, it is needless for me to point out 
how freely sonorous undulations excited in the air, are communi- 
cated to a membrane like that forming the membrana tympani ; nor 
how fully they are conducted from a stretched membrane, like the 
membrana tympani, to a solid attached to this membrane like the 
malleus, and free to oscillate. Assuming, therefore, that the vibra- 
tions reach the malleus, I will proceed to examine how far they are 
conducted through it and the other ossicles. 

Experiment. — Three pieces of wood, each five inches in length 
and half an inch thick, were glued together so as to represent the 
planes of the three bones of the ear ; while three other portions were 
glued together end to end, forming a straight rod. A watch was 
placed at one end of the straight rod, while the other end was ap- 
plied against the tragus of the ear, which it pressed firmly inwards 
so as to close the meatus completely and. to exclude sounds from 
entering the ear by it. The result was, that the watch was heard 
nearly as distinctly as when it was placed in contact with the ear. 
When a similar experiment was performed with the angular piece 
of wood representing the chain of bones, the watch was still heard, 
but less distinctly. 

Experiment. — A tuning-fork, C, being made to vibrate, was placed 
in contact with one extremity of the angular piece of wood, the other 
being placed against the tragus of the ear ; and when the straight 
portion was similarly used, it was found, as in the former experi- 
ment, that the sound was decidedly less loud when heard through 
the angular than through the straight portion; and after the sound 
had altogether ceased to be heard through the angular portion, the 
same tuning-fork was heard for about three seconds, when the straight 
piece was substituted. 

Finding that there existed some little difiiculty in exercising the 
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same amount of pressure on the tragus of the ear in each experiment, 
and considering that a variation in the amount of pressure might 
cause the air in the meatus to assume different degrees of density, I 
had recourse to the teeth as a medium for the transmission of the 
sound. I found that a solid placed in contact with the teeth of the 
lower jaw conducted vibrations with rather greater facility than 
when in contact with those of the upper jaw, and I therefore adopted 
the plan of holding the conducting body between the teeth. 

Experiment. — A tuning-fork, C, was placed at one extremity of 
the angular piece of wood, the other extremity being held between 
the teeth; the fork was at first heard very distinctly, and when 
this sound could no longer be distinguished, the straight piece was 
substituted, and it was again heard for the space of two seconds. 

Experiment, — Instead of the horizontal portion of wood repre- 
senting the stapes, three portions of ^be same size were made into a 
triangle, and this was glued to the anterior surface of the inferior 
extremity of the piece representing the incus ; the last experiment 
was repeated, with the substitution of this apparatus for the angular 
portion, and with very nearly the same result, viz., the fork was 
heard through the straight piece about three seconds after it had 
ceased to be heard by the apparatus representing the chain of bones. 

Experiment. — A piece of iron wire eighteen inches long and about 
two lines in diameter, was bent so as to represent the different planes 
of the chain of ossicles of the human ear ; the tuning-fork, C, was 
placed at one extremity, while the other was held between the teeth. 
The sound was heard very distinctly at first, and when it ceased to 
be heard, a straight portion of the same length was substituted, 
through which the tuning-fork was heard for three seconds. 

Experiments. — A piece of very thin paper was gummed over one 
end of a glass tube three inches in diameter. To the outer surface 
of this paper a model of the ossicula, similar to the one used in a 
previous experiment, was glued. A vibrating tuning-fork, C, being 
placed in the interior of the tube and within a quarter of an inch 
of the paper, the end of the chain representing the base of the 
stapes was placed between the teeth ; the sound was heard distinctly, 
and it continued to be heard for ten seconds. The sound of the 
tuning-fork, C", was heard for twenty seconds. 

The results of these experiments appear to imlicate that the passage 
of sonorous undulations is somewhat, hut only slightly, impeded by the 
variation of the plane in which the ossicles are placed. 
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I proceed, secondly, to consider the effect of the articulations 
between the ossicles, upon the passage of sonorous undulations 
through them. 

The articulating surfaces of the small bones of the ear are usually 
described as being incrusted by cartilage, which is covered with 
synovial membrane. Professor KoUiker, speaking of these bones, 
says, ''Their articulations and ligaments resemble in miniature 
those of other similar organs in all respects, even down to the carti- 
laginous layer, consisting of scarcely more than a single stratum."' 

Before proceeding with the inquiry concerning the passage of 
sonorous undulations through the chain of bones, it is desirable to 
consider carefully the structure of their articulations. 

They may be considered as /our in number, viz.: — 

1. The malleo-incudal. 

2. The inco-orbicular. 
8. The orbiculo-stapedial. 

4. The stapedio-vestibular. 



(1.) The malleo-incudal articulation. 

The convex surface on the lower and posterior part of the head 
of the malleus is received into the concavity on the anterior part of 
the body of the incus ; when applied together, as they are retained 
by their ligaments in a natural state, the surfaces of these two bones 
appear to be in close contact. Upon examining the articulating 
surfaces of the malleus and incus in a recent specimen, by means of 
a lens magnifying five or six diameters, no appearance of cartilage 
can be detected ; and when touched with a fine probe, the surface 
is felt to be hard, as if no membrane were present. If, however, 
these articulating surfaces be scraped with a small scalpel, fine 
pieces of transparent membrane are removed. Examined by the 
microscope, this membrane, in some parts, is seen to be homoge- 
neous, having no appearance either of fibres or cells ; in other por- 
tions, delicate fibres can be detected, while here and there a single 
layer of cartilage cells can be distinctly recognized. As a general 
rule, more cartilage cells are to be found in the membrane removed 
from the incus than in that from the malleus. 

' Manuftl of Haman Histology. By Bnsk and Hnxley. Vol. 11. p. 404. 
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(2.) The tncO'Orbicular articulation. 

The orbicular bone is sometimes described as a process of the 
incus. Careful examination of recent specimens shows, however, 
that the orbicular bone is connected to the incus by firm fibrous 
tissue. 

(3.) The orbicuh'Stapedial articulation. 

The orbicular bone, on its surface towards the stapes, presents a 
slightly convex head, which is received into the superficial con- 
oavity on the head of the stapes. This convex surface of the orbi- 
oular bone is covered by a membrane, in which I have not been 
a.ble to detect any cartilage cells. The outer extremity of the 
stapes is covered by a saucer-shaped cushion, soft to the touch ; 
snd upon examination by the microscope, it is seen to be a disk of 
fibro-cartilage, being a representation in miniature of those existing 
'between the bodies of the vertebr89, the circumference being com- 
posed of fibres arranged concentrically around cartilage cells which 
occupy the central position. 



(4.) The stapediO'Vestibular articulation 

is formed by the circumference of the base of the stapes, which is 
applied against the inner surface of the fenestra ovalis ; the stapes, 
as I have shown, being moved by muscles to and fro in the fenestra 
ovalis, as a piston moves in a cylinder. I have not been able to 
detect any cartilage on the surface of either the base of the stapes 
or of the fenestra ovalis, a very fine membrane alone being dis- 
cernible. 

The articulating surfaces forming the several articulations are 
connected together by very delicate capsular ligaments. 

The next step of my inquiry was to ascertain by experiment how 
far these articulations tend to impede the passage of sonorous undu- 
lations through the chain of ossicles. As in the former experiments, 
these tympanic ossicles were represented by portions of wood ; while 
the cartilage and synovial membrane were represented by layers of 
vulcanized india-rubber. 
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rimfnt. — Three pieces of wood, each about five inched lon^ 
and half an inch in thickness, were separated from each oth«r by a 
piece of vulcanized india-rubber about as thick as ordinary writing- 
paper; they were held together by means of clastic bands, and so u 
to assume the angular form possessed by llie chain. The luoing- 
fork placed at the distal extremity of the chain, the other t-nd being 
placed in the mouth, it was found that the sound was heard u dis- 
tinctly, and for the same length of time, as when it passed tbrongli 
the chain formed of the three portions glued together. 

Experiment. — A similar result took place when two layers 
india-rubber were placed between each piece of wood. 

Exptriment. — When eight layers of the india-rubber were plai 
between each piece of wootl, there was still very little diffbreoca in 
the intensity of the sound when it passed through these, and when 
it passed through the portions glued together. 

Experiment. — One, two, or three fingers being placed between the 
first and second pieces of wood, and eight layers of india-rabber 
between the second and third, a very slight diminution in the in- 
tensity and duration of the sound was observed as compared with 
its passuge through the pieces glued together, it being requisiie 
that the fingers be pressed tolerably firm against the wood. 

Experiment. — If the back of the hand be placed against the teeth, 
and the end of the vibrating tuning-fork be pressed against tha 
palm, the sound is heard very distinctly for several scuunds; and 
when it has ceased to be heard, if a piece of solid woo<.l three inches 
long be substituted for the hand, faint vibrations are aguin bt 
but for about four seconds only. 

Considering the extreme tenuity of the layers of onrtiltf^ 
synovial membrane which are interposed between thooMicafcii 
and the very slight influence in arresting the passage of the 
undulations produced by layers of india-rubber, the inforesoo is 
the artkulatitma betweett tlie bones forming the chain in th« 
ear, impede very slightly, if at all, the passage of vQiraiiw** from 
membratia tympam to the labyrinth. 

The experiments and obaervattona detailed above lead to 
following conclusions: — 

First. — That the commonly -received opinion in favor of the so- 
norous undulations paaaing to the labyrinth through the chain of 
ossicles in the human car is correct. 

Second. — That the stapes, when disconnected from the inoo^cMi 





THE CAVITY OF THE TYMPANUM. 819 

conduct sonorous undulations from the tympanic cavity to the ves- 
tibule. 

Third. — So far as our present experience extends, it appears that 
in the human ear sound always travels to the labyrinth through two 
media, viz., the air in the tympanic cavity to the cochlea, and one 
or more of the ossicles to the vestibule. 

After a detail of the above results, it will readily be assumed that 
a simple disconnection of the incus from the stapes is not productive 
of any large amount of dulness of hearing. In the course of my 
cLiasections I have met with eight cases in which the incus was dis- 
connected from the stapes, and in no instance could I trace deafness 
specially to this cause. Some of the patients from whom the dis- 
eeotions were taken were undoubtedly deaf, but their deafness could 
"be assigned to other causes than the existence of the solution of con- 
tinuity in the chain of bones. One of the patients in whom it 
occurred was not detected by the surgeon to be deaf; but this might 
arise from the fact that the lesion existed in one ear only. From 
some researches I have made on the subject, it appears probable 
tbat the cause of this peculiar lesion is hypertrophy of the mucous 
membrane of the tympanum ; in cases of this disease, the supply of 
l:)lood to the substance of the incus being interfered with. It is im- 
portant to recognize the existence of this disease, and to do all that 
is possible to avert- it by subduing any thickening of the tympanic 
mucous membrane, but it remains for future investigations to decide 
to what extent this lesion interferes with the hearing power. 

0(186 I. — A man, set. 19 ; deaf in the left ear ; died of apoplexy. 
In this ear the membrana tympani contained calcareous matter. 
The mucous membrane of the tympanum was very thick. The ex- 
tremity of both long and short process of the incus had disappeared, 
and the surface of the adjacent bone was rough. 

Case II. — A man, aet. 67. Bight ear. — The inferior extremity 
of the long process of the incus has been absorbed, and the os or- 
biculare is attached to the stapes. On the inner surface of the 
head and long process of the incus are numerous orifices which 
lead into the interior of the bone, giving it a worm-eaten appear- 
ance. 

Case in. — A boy, «et. 6; died from scarlatina, and was not known 
to be deaf. Right ear in a normal state. Left ear. — The os orbi- 
culare is separated from the incus, and is attached to the stapes ; 
the stapes is fixed to the fenestra ovalis more firmly than natural. 
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The tympanic cavity contained mucus ; lymph was also effused, and 
bands of adhesion between the membrana tympani and the inner 
wall of the tympanum were in process of formation. The whole of 
the inner surface of the long process of the incus presented a worm- 
eaten appearance, and its lower extremity has disappeared, appa- 
rently from absorption. The os orbiculare is attached to the neck 
of the stapes, the part usually attached to the incus being free and 
rough, and projecting somewhat from the neck of the stapes. 

Case IV. A boy, SBt. 3 J years ; died from dysentery ; he was not, 
ascertained to be deaf. Right ear, — The incus on the inner surface^^^ 
of its long process presented numerous foramina, and the orbicula^r^^r 
process was partly absorbed, only a small rough portion of it re:^^. 
maining attached to the incus — the inner surface of the extremit;;^ „ 
of the process being hollowed out, and having sharp margins. Lej^^,^ 
ear, — The incus is in the same state as that of the right ear, an^^ j 
the larger part of the orbicular process is attached to the stapes. 



CHAPTER XIV. 

THE MASTOID CELLS. 

AVATOXICAL OBSERVATION 8 : a, DI8EASI9 OF THE MASTOID CELLS IN CHILDHOOD^ 
CASES OF THE DISEASE ADVANCING TO THE BONE AND THE CEREBRUM. 6, DISEASES 
OF THE MASTOID CELLS IN THE ADULT — ACUTE INFLAMMATION OF THE MUCOUS MEM- 
BRANE — CHRONIC INFLAMMATION OF THE MUCOUS MEMBRANE — PURULENT INFECTION 
— SYMPTOMS OF REMITTENT FEVER — CARIES OF THE LATERAL SULCUS — ABSCESS IN 
THE CEREBELLUM. C, NECROSIS OF THE MASTOID PROCESS — PARALYSIS OF THE PORTIO 
DURA NERVE — TREATMENT — OPINION BE8PECTIN0 LIFE-INSURANCE IN CASES OF DIS- 
CHARGE FROM THE EAR. 

As regards their functions, the mastoid cells may be considered 
merely in the light of an appendage to the tympanic cavity ; but 
their peculiar conformation and intimate relations with the lateral 
sinus render a special study of their diseases necessary, previous 
to entering on which it is, however, important thoroughly to 
understand their anatomical relations. 

Anatomical Observations. — Like the mastoid process, the mastoid 
cells vary much in size in different individuals. In some persons 
they occupy the whole of the interior of the bone behind the meatus 
externus for the distance of an inch and a half; their vertical dia- 
meter is two inches, and they extend inwards as far as the fossa 
jugularis; in other cases the mastoid process is almost solid, and the 
cells communicating with it are small and few in number. The mas- 
toid cells may be considered as consisting of two portions; one con- 
tained in the mastoid process, where the cells have more or less of a 
vertical arrangement, the other situated between the mastoid process 
and the tympanic cavity : this latter portion is generally horizontal 
and frequently presents a concavity at its floor, in which mucus or 
other secretions are apt to lodge. On the inner surface of the mas- 
toid process is the sulcus lateralis, which is occupied by the lateral 
sinus. Numerous orifices exist in this sulcus for the passage of 

veins from the mastoid cells to the lateral sinus, which is generally 
21 
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the part first affected in disease of the mastoid cells ocoarring in 
the adult. These cella are bounded anteriorly by part of the poste- 
rior wall of the meatus. At birth and during early life, the mastoid 
process is in a rudimentary state, and the only representative of the 
mastoid cells is the horizontal portion which ia adjacent to the tym- 
panic cavity ; the extension of which backwards and downwards, in 
later periods, forma the cavity of the mastoid process. It is essen- 
tial that the relations of this horizontal portion of the mastoid cella 
in the earlier periods of life should be well understood, since disease 
occurring in it then produces entirely different results from those of 
a later period. If a vertical section be made so as to pass through 
this horizontal portion in the temporal bone of a child about Mvo 
years of age, these mastoid cella will be observed to be bounded 
externally by a part of the squamous bone, which is superior and 
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slightly posterior to the meatus externus; and it is this particular 
part which becomes affected in caBea of disease of the mastoid cells 
in early life. The upper wall of the horizontal portion of the mas- 
toid cells is formed by a layer of bone, continuous with that of ibe 
upper wall of the tympanum. This lamina partakes of the disease 
of the cavity, and thus the dura mater and cerebellum become liable 
to be affected when, in early life, disease occurs in the mastoid cells- 
Before the second year this cellular cavity ia comparatively mticli 
larger than at a later period. 
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Thn diseasea of the mastoid cells in the oMld will be first described, 
Eind afterwards those in the adult. 




A Vrrtica) SeBtlon oftha Temporal BoD« of a child throngh tha horiiontal partion oftfaa 
Mutoid Calli. It is Man lo b> bounded extarnall; bj tha lajar of bono, wbioh hu 
be*D remoTad in tha praacdlng ont, and whieb usubII; boeomaa suioDt in cuaa of dii- 
•M* !□ tha horiioDtnl portion of tbo otlls in atrlj life. 



(a.) DISEASES OF THE MASTOID CELLS IN CHILDHOOD. 

The most freqnent causes of disease in the mastoid cells, as io 
the tympanum, at this period, are scarlet fever, measles, small-pox, 
and scrofulous affections. In the three former of these affections) 
the mucous membrane is usually the subject of chronic catarrh, 
becomes hjpertrophied, and mucus collects in the cells. In the 
andeveloped state of the mastoid process in childhood, the mucus 
Dollecte in the horizontal portion, bounded externally, as already de- 
scribed, by the squamous hone, and above by the continuation of the 
Lamina forming the upper tympanic wall. Hence it is evident that 
the portions of bone liable to be affected by disease in the mastoid 
oells of the child, are the squamous bone immediately above and 
behind the external meatus, and the posterior part of the upper 
wall of the tympanum. Dissection shows also that these two parts 
are in fhot those which do become affected, and that in cases of dis- 
eaae attaeking the mastoid celb in early life, the cerebrum is the 
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part of the brain which suflFers, while, as we shall see in later 
periods of life, the cerebellum becomes affected. 

In disease of this part the discharge from the aflFected ear often 
dates from birth, and is generally at first unaccompanied by any 
pain ; so that too often (especially among working people) no notice 
whatever is taken of it. In its earlier stages the discharge appears 
to be purely sympathetic, and, as in many other cases of irritation 
of the tympanic mucous membrane, it proceeds from the meatus and 
the outer surface of the membrana tympani. As the disease pro- 
gresses, the tympanum becomes filled by mucus or scrofulous matter, 
and the membrana tympani yields to the pressure on its inner sur- 
face ; and no doubt in some cases, if a thorough outlet be thus made 
for the discharge from the mastoid cells, while the health of the 
patient at the same time improves, no further mischief accrues ; but 
unfortunately the peculiar conformation of this part of the mastoid 
cells usually prevents the free escape of the matter- part of it, at 
least, remains lodged in its concavity, or the whole is barred from 
exit by the closure of the tympanic cavity through the hypertrophy 
of the lining mucous membrane. In all fatal cases the discharge 
has been deprived of a free egress. 

One of the peculiar features of the disease is, that it sometimes 
causes death, by producing general cerebral irritation rather than 
inflammation. In the first two cases' which follow, there was no 
appearjance of disease in the brain, pia mater, or arachnoid ; in the 
third case these parts were but slightly affected in comparison with 
the large amount of disease in the ear. 

Case I. Scrofulous disease of the horizontal portion of the mastoid 
cells before the first year of life; caries of the squamous bone; disea» 
of the dura mater. — J. K., aged thirteen months, was admitted under 
my care as an out-patient, at St. Mary's Hospital, on the 12th 
February, 1852. Although she had a good color and was not thin, 
her mother stated, that since her birth she had never been strong, 
and that she had been brought up by hand, on account of herself 
(the mother) having an abscess in one breast. The history was, 
that at six years old a discharge was observed to flow from the right 
ear, which had continued to the present time with but short inter- 
missions. Three weeks ago an abscess formed at the back of the 
ear and discharged into the meatus. On inspection, the surface of 

^ A somewhat analogoas oaM has been cited as having ooonrred io Dr. Chambers. 
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the m^us was seen to be red, and its substance so much tumefied 
as to prevent its being ascertained whether the membrana tympani 
was or was not present. The discharge consisted of pus and mucus. 
The abscess behind the ear communicated with the meatus by an 
aperture at its posterior part. The ear was ordered to be syringed 
with warm water. 

February 19th. — Symptoms much the same, but the discharge 
more offensive. 

Until the 1st of April the symptoms gradually subsided, the dis- 
charge diminished, and the child appeared stronger. On the 2d, 
however, the discharge grew more offensive, and less in quantity. 
On the 8th the child cried, as if in pain, and started in her sleep. 

April 15th. — Leeches afforded some relief, and were ordered to 
be continued. 

19th. — Has had shivering fits to-day. From this date the head- 
symptoms gradually increased; the respiration became difficult, and 
the child died in convulsions on the 29th. 

Autopsy. — The part of the stemo-mastoid muscle attached to the 
mastoid process was discolored. The membranous meatus was much 
thickened, and of a dark purple color. The posterior part of the 
osseous meatus was carious; and the bone continuous with and above 
it, for a space the size of a sixpenny-piece, was also carious ; this 
being the portion of bone which bounds externally the horizontal 
mastoid space. The periosteum covering this carious bone is thick 
and soft in some parts, and ulcerated in others. There is also in- 
ternally a portion of necrosed bone about one-half the size of that 
externally ; and upon a section the inner surface is found to be part 
of the necrosed portion of bone which is seen externally, where it 
covers the tympanic cavity and extends above it. The outer surface 
of the dura mater which is in contact with the dead bone, is soft, 
spongy, and of a dark color, and partly filled the superficial cavity 
formed by the necrosed bone: in immediate contact with that bone, 
however, was a soft pulpy tissue. The membrana tympani was 
absent^ the mucous membrane of the tympanum ulcerated, and the 
ossicles carious. The lungs were tuberculous, the mesenteric glands 
large, containing also scrofulous matter. 

The following case is very analogous to the one just reported. 

Case II. Scrofulous disease in the horizontal portion of the mas- 
Urid cells in the first year of life ; caries of squamous hone and dis- 
ease of dura mater, — E. B., aged sixteen months, subject to scro- 
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fiilous glands, was admitted under ray care at the St. Geor^'s and 
St. James's Dispensary, in November. 1849. When seen, there 
was a large abaoesa behind the left ear and discbarge from tba 




meatus. The membrana tympani was absent, the mucous mem- 
brane of the tympanum thick and rdl. At the bottom of an 
abscess behind the ear, dead bone could be felt. Her mother state"! 
that there was discharge from the right ear at the age of three 
months, which lasted six or seven weeks, and then disappearecL 
When five months old, discharge took place from the le/l ear, and 
after continuing for a month, a swelling appeared at the back of tlie 
ear, which was opened and continued discharging, as well as tlie 
meatus, to the time I saw the patient. Soon after seeing her, llie 
Bymptoms of cerebral irritation, which had shown themselves at 
times in the form of great pain in the left side of the head, rapidly 
increased ; and in face of all the remedial measures employed, deftlli 
ensued in a few days. 

Autopsy. — On slitting open the abscess at the back of the ear, 
the bone above and posterior to the meatus externus, over the epae* 
of a sixpence, was denuded, and was rough, black, and soft ; the 
external table had been removed. On making a vertical sectioo d 
the bone through the horizontal portion of the cells, the walls of 
the latter were observed in a state of disease, and the cavity ««■ 
tained purulent matter. The outer wall of this portion of the cells 
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vas carious throughout. The membranua meatus was softer than 
natural. The membrana tympani had been entirely ramoyed by 
ulceration, as also parte of the tympanic mucous membrane ; the 




A TertieiJ SratioD of the Du«u«d Baoe. Tba walli of tbs hariionUI mutoid aavitr us 
dixaacd ; tfae upper wall formiDg part ol tbe ctrebrfti csTity, and coii(Idiidiu with tha 
•zt«nul mil, is ouioui j th< «ntire inbstaDca of tbe extaiiuU Hall it dead. 

email portions remaining being thick, soft, and of a livid color. The 
long process of the malleus had disappeared, and the remnant was 
partially disconnected from the incus, as was the incus from the 
stapes. The inner surface of the carious bone is of a dark color, 
and is itself carious, presenting numerous small depressions. Tbe 
thick, soft, and red dura mater was separated from tbe carious bone 
l>y a transparent fluid. On examining tbe right Mr, the same dis- 
ease appeared, but in an incipient state ; the meatus was soil and 
red; tbe membrana tympani thick, white, and concave; the mucous 
xaembrane lining the tympanum and mastoid cells was thick and 
red ; and there was a collection of mucus. Another case, which 
occorred under the care of Mr. H. J. Johnson, when assistant-sur- 
geon to St. George's Hospital, is as nearly as possible a counterpart 
of the one just cited ; and the specimen for which I am indebted to 
that gentleman, is almost a fac-simile of the preceding one. 

Disease sometimes extends upwards and outwards, and destroys 
nearly the whole of tbe squamous portion. A case of this kind 
■was brought under my notice by Mr. "Willing, of Hampstead. The 
following are the particulars furnished by him. 
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Case m. Scrofulous disease in the horizontal portion of the mas* 
toid cells before the first year ; destruction of a large part of the 
squamous bone by caries ; disease of the dura mattr ; a small ahscm 
in the cerebrum, — M. A. W., aged 11 months, the youngest of three 
children; the other two were healthy. The parents are in bad 
circumstances ; the mother very emaciated, having during her preg- 
nancy had very insufi&cient food, owing to her husband, a brick- 
layer's laborer, being out of work for a long time. The child was 
first seen by Mr. Willing in June, 1850, and was then three months 
old, small and much atrophied. The mother said it was small when 
born ; and as she had no milk, she endeavored to bring it up by 
hand. There had been, she added, a discharge from the right ear 
since birth. On examination, a redness and tumefaction both of 
the meatus and ear were observed, with evident tenderness on pres- 
sure of the mastoid process, and the cervical glands were enlarged. 
The child suflFered under diarrhoea, and was extremely weak. Cod- 
liver oil was administered, and emollients applied to the ear, which 
was syringed daily with warm water. Under this treatment, the 
child somewhat improved until October, when paralysis occurred on 
the left side of the face. The discharge grew more abundant, the 
soft parts around the ear became sloughy, and the mastoid process 
oflFered no resistance to pressure. These symptoms lasted till the 
death of the child in February. 

Autopsy^ thirty-two hours after death. — The body was so much 
emaciated as to be scarcely larger than at birth. The dura mater 
was very thin, and the surface of the brain greatly congested, with 
patches of dark-colored blood scattered over its hemispheres, espe- 
cially on the right side, where, in one or two places, they extended 
to the depth of three or four lines into the substance of the brain. 
The cerebral veins were distended by coagula. At the surface of 
the posterior part of the middle lobe, on the right side, was a small 
abscess, the size of a pea. The ventricles contained about three 
ounces of thick, turbid serum. The middle cerebral arteries were 
distended by firm fibrin, and there were about four ounces of fluid 
at the base of the brain. The dura mater covering the petrous 
portion of the right temporal bone was separated from it by pus, 
and very much thickened. 

On examining the temporal bone, which Mr. Willing presented to 

me, I found that the part of the squamous portion between the root 
of the zygomatic process and the mastoid process had been entirely 
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destroyed ; and that the larger part of the mastoid process had 
also disappeared, causing an aperture an inch in length, and three- 
quarters of an inch in depth. The petrous bone was detached, and 
both its superior and posterior surfaces were carious. The small 
remaining portion of the mastoid cells contained scrofulous matter. 

In other cases the disease may advance to a very considerable 
extent, and then, supposing the health to improve, reparative efforts 
may be made. A highly interesting case of this kind was brought 
under my notice through the kindness of Mr. French, to whom I 
am indebted for the opportunity of making a careful dissection of 
the ear. The case derives additional interest from the fact that it 
was the subject of judicial proceedings, the exciting cause of the 
fatal symptoms being a blow on the head. 

Case IV. CcUarrh of t/ie mucous membrane of the liorizorUal portion 
of the mastoid cells in childhood; caries of the bone ; partial repara- 
tion by deposit of new bone. Death following a blow on the head; 
abscess in cerebrum, — E. C, aged 12, previously in good health, was 
seen on the Sd of July, 1850, on account of violent pain in the 
head, chiefly in the left temporal region, accompanied by severe 
febrile symptoms. The day before she had received a violent blow 
on the head, during a scuffle; she was thrown down, her head struck 
against the door, and subsequently against the wall : a similar, but 
less severe assault, was repeated a few minutes afterwards. On 
examinationy there was a fulness of outline, and a puffiuess of the 
temporal muscle. The symptoms of cerebral irritation and fever 
rapidly increased ; a large abscess formed beneath the temporal 
muscle ; discharge issued from the ear ; coma ensued ; and death 
occurred twenty-two days after the injury. It could not be ascer- 
tained whether there was a history of discharge from the ear in 
earlier childhood. 

Autopsy. — The pericranium was found separated from the squa- 
mous bone by purulent matter; the dura mater lining the squamous 
bone, and covering the upper wall of the tympanum, was thicker 
than natural, and but slightly adherent to the bone ; the arachnoid 
and a portion of cerebral matter were attached to this part of the 
dura mater. In the cavity of the middle cerebral lobe was an 
abscess containing four ounces of pus. The petrous bone was dis- 
eased. The membranous meatus was thicker than natural, and its 
free surface was smooth, presenting no signs of ulceration. The 
superior and posterior walls of the osseous meatus were rough, and 
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this rougliness was produced by a deposit of new bone, which was 
also found to extend on the outer surface of the squamous bone, 
above the meatus, for a space measuring half an inch in its vertical, 
and an inch in its antero-posterior diameter. The posterior two- 
thirds of the membrana ty mpani were absent ; the mucous membrane 
of the tympanum was healthy ; but in the passage to the mastoid 
cells there was a collection of pus and scrofulous matter, which had 
not been freely discharged on account of the small size of the aper- 
ture leading into the tympanum, contracted as it was by the thick 
mucous membrane. The upper wall of the tympanum was in a dis- 
eased state ; the surface next to the dura mater being composed of 
a very fine scale of dead bone, about six inches long by four broad, 
which was perforated by small orifices, and eaten away posteriorly 
in parts. Beneath this dead bone was a layer of new bone, which 
formed the upper wall of the tympanum, and was continued up- 
wards and outwards on the inner surface of the squamous bone to 
its upper margin. The old bone underneath and adjacent to the 
new bone was worm-eaten, and had been the seat of the disease; it 
was about half an inch in breadth. 

There can be no doubt, from the examination of the specimen, 
that disease in the horizontal portion of the mastoid cells had com- 
menced in early childhood ; that, as in the cases previously cited, 
the squamous bone became diseased, the dura mater and the cere* 
brum being also afiected, but not to such a degree as to endanger 
life. It would further appear, that as the bone was developed, new^ 
bone was deposited on each side of the diseased squamous bone, 
and extended into the meatus, which, it will be remembered, forms 
in the first few years of life part of the squamous bone ; and it is 
possible that, in spite of the disease of the brain and dura mater, 
the patient might have lived many years, if no very active exciting 
cause had been brought into operation. At the same time, it is 
most probable that the blow on the head would not have caused 
death had there not been pre-existing disease ; and in this view 
the Grand Jury concurred. 

The peculiar anatomical relations of the mastoid cells in childhood 
have now been pointed out : it has been shown, that in the first year 
of life the mastoid process is not developed, and consists merely of 
the horizontal portion, which is intimately connected with the cere- 
bral cavity, to which, in childhood, disease is usually propagated 
rather than to the cavity of the cerebellum. Those cases of disease 
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in early life which have been hitherto described, must be, therefore, 
considered as exceptions to the rule previously laid down by me, — 
that affections of the mastoid cells produce disease in the cerebellum. 



(i.) DISEASES OP THE MASTOID CELLS IN THE ADULT. 

Subsequent to the second or third year of life, when the mastoid 
process is somewhat developed, it will be found that the layer of 
bone bounding the horizontal portion externally, attains to a thick- 
ness of three or four lines, and becomes extremely dense. Hence, 
after the first or second year of life, disease is scarcely ever observed 
to extend from the horizontal portion to the outer surface of the 
squamous bone; but as the cells are developed posteriorly, and con- 
tract intimate relations with the lateral sinus and the cerebellum, it 
is to these two parts that disease is communicated. 

Cases of disease in the mastoid cells may be divided into acute 
and chronic, 

I. Acute inflammation of the mucous membrane lining tlie mastoid 
cells. — ^This affection is somewhat rare, and when it does occur, is 
usually subdued before it progresses to the bone or dura mater. 

Cases, however, are occasionally met with in which acute inflam- 
mation of the mucous membrane lining the mastoid cells ends in 
suppuration, the lateral sinus becomes inflamed, and abscesses occur 
in the brain. The following is a case of the kind which occurred to 
Dr. Brinton, at the Eoyal Free Hospital, to whom I am indebted 
for the notes of the case, and for the opportunity of making the 
dissection. 

Case I. Acute inflammation of the mucous membrane lining the 
mastoid cells ; suppuration ; disease of the lateral sinus ; abscess in 
the cerebellum. — A girl, aged 21, was admitted into the hospital, 
three weeks subsequent to an attack of scarlet fever. The history 
-was, that since the fever, she has had a constant and abundant dis- 
charge from the left ear. On admission, this discharge was observed 
to be copious; she was drowsy, and at times almost comatose, with 
a rapid feeble pulse, a cold body and limbs, and a hot face and head. 
In spite of alt the remedies employed, the coma gradually grew more 
intense, and she died ten days after her admission. 

Autopsy. — An abscess was found in the left lobe of the cerebellum, 
of the size of a walnut. It extended to the surface, and thus came 
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in contact with a large quantity of pus, bounded bj the diseased and 
distended walls of the lateral sinus, which latter contained pus and 
blood. There was an opening through the membrana tympani of a 
regular shape, and of a size one-third the whole diameter of the mem- 
brane. The upper wall of the tympanum was healthy, and not even 
discolored. The portion of the mastoid cells posterior to the incus 
contained some pus and blood mixed together ; this extended down 
as far as the mastoid process. The portion of the lateral sulcus, 
about an inch long by half an inch broad, which forms the exterior 
boundary of this part of the mastoid cells, was of a dark leaden 
color. The canals in this portion of the bone were also distended 
with black matter. 

It seems to me, there can be no doubt that, in this case, the puru- 
lent matter from the mastoid cells was the cause of the disease in the 
lateral sinus, for the bloodvessels between the two parts were dis- 
tended with dark pus and blood. 

II. Chronic inflammation of the mucous membrane lining the rms- 
toid cells, — Cases of chronic disease of the mastoid cells usually take 
their origin before the adult period of life, although the more seri- 
ous symptoms may not be developed until after that period. As 
in disease of the tympanum, the cases now under consideration 
commonly originate in chronic inflammation of the mucous mem- 
brane. Whatever may be the cause of this inflammation, — whether 
scarlet fever, measles, or an ordinary cold, — the result is the secre- 
tion of a larger quantity of mucus than is natural, which in the 
milder forms of the affection is afterwards absorbed, or else dis- 
charged through the tympanic cavity and Eustachian tube, into the 
cavity of the fauces ; but in the more severe, to which attention has 
now to be directed, the mucous secretion is too abundant to escap© 
from the cells, and the bone becomes affected. 

The effects of chronic disease in the mastoid cells upon the lateral 
sinus and cerebellum are : — 

1st. Suppuration in the lateral sinus with or without secondary 
purulent deposits. 

2d. Inflammation of the dura mater and arachnoid, and the forms-' 
tion of pus on the surface of the cerebellum. 

3d. Abscess in the cerebellum. 

The history of cases of chronic disease in the mastoid cells bear^ 
some analogy to that of those occurring in the tympanic cavity, al- 
though, as a general rule, there is more irritation from the outset of 
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the affection, and consequently attention is attracted to the case in 
its early stages ; and tl^is is the reason, as will be seen when the 
treatment is spoken of, why the disease is more amenable to reme- 
dial measures than when it attacks the tympanum. The following 
may be taken as the ordinary history of a case of disease advancing 
from the mastoid process to the lateral sinus or cerebellum. The 
patient, who has often a tendency to glandular enlargements, has 
suffered when a child from pain in the ear, followed by discharge. 
Daring childhood, and perhaps up to adult age, there have occurred 
attacks of pain and discharge at intervals of some months. Between 
the attacks there is often a sensation of pain in the region of the 
mastoid process and back of the head, and giddiness sometimes 
comes on. These symptoms are aggravated by fatigue or any other 
depressing influence. Upon examination, the surface of the meatus 
is seen to be red, and to be the source of the discharge. No perfo- 
ration exists in the membrana ty mpani, which, however, is white and 
thickened, so that the discharge is purely sympathetic. The surgeon 
is more commonly called, however, to cases where the symptoms 
have become much more urgent, and where, indeed, the disease has 
advanced so far that the brain or its membranes have become so 
greatly disorganized as to defy all remedial measures. 

Cases of disease in the mastoid cells terminate fatally from two 
different causes. 

let. From purulent infection, arising from the introduction of 
pus into the circulation through the lateral sinus. 

2d. From disease of the cerebellum or its membranes. 

Ccues of purulent infection have not been met with when the 
disease occurs in the tympanic cavity. On account of the proximity 
of the jugular vein to the lower wall of the tympanum, it is, how- 
ever, quite possible for disease to extend to the venous system. 

Dr. Abercrombie published an interesting case of purulent in- 
fection from disease of the ear; but the subject has been more 
thoroughly investigated by Dr. Watson, who, although deprived of 
the opportunity of making post-mortem inspections of the highly 
important cases he has so fully described, had no doubt in his mind, 
and leaves no doubt in the minds of his readers, that the cause of 
death was the introduction of pus into the system from the mastoid 
cells. Dr. Bruce has since published some valuable cases bearing 
upon the subject; Mr. Wilde gives the details of a case in his work 
on the ear; and more recently still. Dr. Gull, in the Guy's Hospital 
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Eeports, has thrown much light on the subject. The facts brought 
forward by these gentlemen, coupled with those which are now to 
be related as the result of my own experience, will, I trust, lead to 
a thorough comprehension of the nature and progress of the disease. 
Dr. Abercrombie's case is the following : — 

Disease of the mastoid cells ; deposit in the lateral sinus; secon- 
dary deposit in the pleura. — A young lady, aged 15, had been liable 
for six or seven years to attacks of pain in the right ear, followed 
by discharge of matter ; but she had been free from any of these 
attacks for some time previous to the abscess which forms the sub- 
ject of the following history. On the 25th April, 1822, she com- 
plained of cold shivering through the day, and in the evening had 
headache with pain in the right ear, symptoms which continued on 
the following day. On the 28th she was seen by Mr. Brown, who 
found her with quick pulse and foul tongue, severe pain in the ear, 
and slight headache. On the 29th some discharge took place from 
the ear, but without relieving the pain which continued with violence 
until the next day. On the 1st of May, the pain had somewhat 
abated in the ear, but had extended over the right side of the head; 
pulse frequent. General and local bloodletting were employed 
with partial relief. I saw her on the 8d ; the headache was then 
rather abated ; the pulse was frequent and weak ; she had a pale^ 
unhealthy aspect, and a look of oppression bordering upon coma. 
The pain was chiefly referred to the parts above and behind the 
right ear, where the integuments were painful on pressure, and, at 
one spot near the mastoid process, felt soft and elevated. A punc- 
ture was made at this place with a lancet, but nothing was dis- 
charged. Topical bleeding, blistering, &o., were recommended. 

4th. — Pulse in the morning 148 ; in the course of the day it fell 
to 84 ; looking very languid and exhausted. 

5th. — Dark-colored matter of intolerable fetor began to be dis- 
charged from the puncture which had been made behind the ear. 
The opening here was enlarged, and a probe being introduced, the 
bone was felt bare and rough over a considerable space ; headache 
much relieved ; pulse natural. 

6th.-— Great discharge from the opening, headache much relieved; 
pulse 112 ; complained of some pain in the left side of thorax, and 
there was considerable diarrhoea. 

7th. — No headache ; there was much discharge of fetid matter 
from the opening near the mastoid process, and a probe introduced 
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by it passed downwards and backwards, under the integuments, as 
far as the spine. 

8th. — Pain in the thorax continued, and was now so urgent that 
a small bleeding was employed with partial relief; it could not be 
carried further on account of increasing weakness ; pulse 140. 

9th. — Said she felt better, and made no complaint of pain ; pulse 
very rapid, and strength sinking. 

Died on the 10th. 

Autopsy. — Every part of the brain was in the most healthy state, 
except a small portion on the right side, near the ear, which was of 
a dark leaden color ; the tinge, however, was entirely superficial. 
The right temporal bone externally was bare, through a great part 
of its extent ; internally, it was in many places rough and dark- 
colored ; and there was some dark-colored matter betwixt it and 
the dura mater. The dura mater at this place was, for a consider- 
able space, thickened, spongy, and irregular ; the coats of the right 
lateral sinus were greatly thickened through its whole extent, and 
the capacity of the sinus was very much diminished by a disposi- 
tion similar, to that which occurs in the cavity of an aneurism. The 
internal ear contained dark-colored matter; the left cavity of the 
pleura contained fully a pound of puriform fluid ; the left lung was 
collapsed, dense, dark-colored, and covered by a coating of coagu- 
lable lymph. 

From the examination made by me of deposits in the cavity of 
the lateral sinus, I have no doubt that the matter alluded to in the 
above case, consisted of coagulated blood mixed with pus. 

The following is one of Dr. Watson's cases: "A boy, 11 years 
old, had had a discharge of offensive, purulent matter from his ear 
since the time when, four years before, he had gone through an 
attack of scarlet fever. In August, 1833, he went for a walk into 
Kensington Gardens, and there lay down and slept upon the damp 
grass. The next day he was attacked with headache, shivering, 
and fever; strong rigors, followed by heat and perspiration, occurred 
very regularly for two or three days in succession, suggesting the 
suspicion that his complaint might be ague ; but then pain and swel- 
ling of some of the joints came on, and were at first considered 
rheumatic. However, the true and alarming nature of the com- 
plaint soon became apparent ; abscesses formed in and about the 
affected joints, and one of these fluctuating swellings was opened, 
and a considerable quantity of foul, grumous, dark-colored matter 
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let out. After about a fortnight, the child sank under the con- 
tinued irritation of the disease. The hip-joint presented a frightful 
specimen of disorganization ; it was full of unhealthy sanious pus; 
the ligamentum teres was destroyed, the articular cartilages were 
gone ; and matter had burrowed extensively among the surround- 
ing muscles. The knee and ankle-joints of the same limb were in a 
similar condition. Unfortunately the head was not examined, but 
that the fatal disorder had penetrated from the ear to the dura 
mater, I entertain no doubt ; in all probability the inflammation 
had involved the veins or sinuses of the head." 

Having given another case of a similar nature, Dr. Watson 
says : — 

" I much lament that, in these instances, the direct link of con- 
nection between the disease of the ear and the disorganization of 
the joints was not demonstrated, for seeing (they say) is believing. 
Yet the pain of the ear, the discharge of pus from the external 
meatus, the subsequent pain in the head, coming on with fever and 
rigors, and followed, after a short interval, by destructive suppura- 
tion in several distant parts, and, in the latter case^ the actual 
femoral phlebitis — these circumstances form a chain of presumptive 
evidence amounting, in my judgment, to moral certainty, that the 
fatal mischief, in each case, found entrance through the porches of 
the ear, and that the dura mater underwent inflammation. Tbe 
same evidence is scarcely less affirmative of the complication of 
cerebral phlebitis. Perhaps the veins of the diploe, which, in the 
cranial bones, are of considerable magnitude, were involved in the 
inflammatory mischief; perhaps the large sinuses of the brain. 
The close proximity of the lateral sinus to the diseased bone, and 
its formation by a duplicature of the dura mater, would seem to 
render such a complication highly probable." 

The direct link of connection between the disease in the ear and 
that of the circulating system was pointed out by Dr. Bruce, and 
also in the case cited by Mr. Wilde. In the latter, *'The membra- 
nous walls of the right lateral sinus, throughout the whole of the 
mastoid portion of its course, were much thickened, and their lining 
presented a sloughy appearance, being covered with lymph of a 
greenish hue, and smeared with unhealthy purulent matter. This 
condition of the lining membrane extended along the jugular yein 
and superior vena cava to within a short distance of the entrance of 
the latter into the auricle. The left cavity of the pleura contained 
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aboat foar ounces of a thia fetid matter/' In addition to the facts 
above cited, all that is required is, an account of the exact condi- 
tion of the ear ; and this has been supplied by me in the following 
case, which occurred to Dr. Heale, at the Free Hospital. 

Cast II. Pus in mastoid cells ; caries of the lateral sulcus; pus 
in the lateral sinus ; secondary deposits. — Harriet G., aged 20, was 
admitted into the hospital on the 9th March, 1850. She had great 
fluttering and irregular vibrating action of the heart, resembling 
erjthismus mercurialis, but which subsided in a day or two. She 
was deaf in the left ear, and had long been subject to intense ear- 
ache, with occasional fetid discharge from the meatus. She was 
restless, sleepless, occasionally delirious, and had no appetite. Soon 
after her admission, an abscess formed just above the left collar-bone, 
which discharged large quantities of matter until her decease. The 
disturbance of the heart's action returned after three doses of hyd. 
c. cretfi> six grains having been given every six hours; but it again 
subsided in about two days. She then had severe delirium, which 
abated after a sudden large and fetid discharge from the left ear : 
finally she had erysipelas, violent delirium, succeeded by coma, and 
died on the 15th of April. 

Autopsy. — A very large excavated abscess, with sinuses in vari- 
ous directions, was exposed at the root of the neck on the left side, 
communicating with and extending through the whole of the carotid 
sheath. The internal jugular vein was full of matter, which was 
also found burrowing down in the direction of the vena innominata ; 
a fibrinous clot was found in that vein extending into the descending 
Tena cava; and having been examined by the microscope, was found 
to contain pus globules. The lungs were filled with a frothy and 
parulent infiltration, without consolidation, and there was a small 
circumscribed abscess between the pleura pulmonalis and the right 
lung, which, however, did not extend into the substance of the latter. 
The heart was healthy ; the liver pale-colored. The cerebrum was 
healthy ; the arachnoid membrane, in parts, appeared smeared over 
with pus, more particularly in the posterior part, near the falx, 
joining the tentorium. The tentorium covering the left lobe of the 
cerebellum was much inflamed, thickened, and had matter between 
it and the arachnoid covering that lobe of the cerebellum; and im- 
mediately beneath this, on cutting into the cerebellum, a circum- 
scribed abscess, about the size of a walnut, was discovered. This 
was nearer to the falx cerebelli than to the outer margin of the 
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cerebellum : the pnrt of the cerebellum, ia coutHCt with tW cnnial 
bones was healthy. 

The petrous bone was examined by myself, and renortcd upon m 
follows : — 

The meatus externus contained purulent matter. The glandnlir 
and periosteal portions of the membranous meatus were mncb aoftn 
than natural, and adhered but slightly to the surface of the bone. 
The bone forming the upper and outer half of the tube vma toond 
to present numerous foramina for the transmission of bloodventji^ 
which were much larger than natural, and some of them 5urrounild>) 
by delicate layers of new bone : through the larger of these foraiaiiu, 
good-sized bristles could be passed, and they appeared to commu- 
nicate with canala in the interior of the bone, which were tlwU' 
selves continuous with orifices in the sulcus lateralis at its imter 
surface. The lateral sinus was of a dark brown color, and tbe dora 
mater forming its exterior wall was entire. The sinua waa full of 
coagulated blood, mixed with purulent matter. The dura mater 
constituting its anterior wall, and which was in contact with llw 
surface of the bone forming the sulcus lateralis, waa very thick and 
soft ; portions of it were destroyed by ulceration, and the booo wm 
exposed. This bone was dark in color, and covered by maaasa of 
lym^pb and pus ; its surface was rough, presenting throughout nume- 
rous orifices and tortuous grooves, — an appearance which van pro 
duced by the nearly complete absence of the internal table of the 
skull, that (with the exception of two scales, eaoh ineaauriag about 
two lines in diameter) having been destroyed by caries. 

A carious orifice ejcisted between the cavity of the oerebellam 
and the mastoid cells. The bone forming the jugular foiwa was also 
carious. There was an orifice in the {losterior part of the membrana 
tympani. 

The tympanic mucous membrane was much thicker than naturml. 
and in the upper osseous wall were observed a few small formmitta 
for bloodvessels, and a carious orifice of a size sufficient to allow 
the passage of a small pin. 

The mastoid cells at their upper part formed a cavity tboot the 
size of an ordinary horse-beiin, and containetl pus, Thia cavity 
communicated [x>steriorly widi the lateral buIcob by meaoa of an 
orifice three lines in diameter. Anteriorly, the orifice into tbe 
tympanic cavity was not more than two lines in diameter, and waa 
placed above tbe level of the fioor of the cavity containing tlw pas. 
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It has been already stated that the anterior wall of the mastoid 
cells is formed by the posterior wall of the osseous external meatus. 
The latter wall, in some cases, becomes carious, and matter is dis- 
charged through it, as was the case in the following interesting in- 
stance, but the orifice was not large enough to be effectual in reliev- 
ing the symptoms. 

Case III. Pu8 and scrofulous maiier in tlie mastoid cells; commu- 
nication with the lateral sinus by the veins ; secondary deposit in pleura. 
— ^Kitty D., aged 15, was admitted under my care as an out-patient 
of St. Mary's Hospital on the 16th of February, 1854. She stated 
that six months previously she suffered from pain in the leil ear, 
which was followed by dulness of hearing in it, as well as in the 
right ear, which had remained to the present time, accompanied by 
a discharge from the left ear. On examining the left ear, a small 
red polypus was seen at the inferior part of the meatus, near to the 
membrana tympani : the latter membrane was white. She did not 
complain of pain in the head. Gentle counter-irritation was or- 
dered behind the ear, which was to be syringed with a weak astrin- 
gent lotion. The patient continued much the same until March 
27th, when she was admitted, in my absence, as an urgent case, 
tinder Dr. Sibson, into the hospital. When admitted she was par- 
tially unconscious, extremely prostrate,, and could not speak: the 
skin was parched ; the tongue brown and dry ; pulse 140, very small 
and thready : pupils sluggish — the left rather more contracted than 
the right. On inquiry, it was found that, three days before, a marked 
difference was perceived in her manner, and attributed to the pain 
in the head and left ear, of which she complained greatly. She was 
unable to do any work. On the 25th, she kept her bed ; on the 26th, 
she became still worse ; and on the 27th, application was made at 
the hospital. Upon being seen by one of the officers, she was at 
once admitted. Stimulants were freely administered, and the pa- 
tient somewhat rallied : during the night, she was very restless, and 
wandered a good deal. 

28th. — Seems quite sensible of all that is done to her, but does 
not speak, muttering only to herself. Pulse 140; skin hot, though 
some moisture is still apparent. Loud sonorous rhonchus of right 
lung; the head is held to the right side, the mouth also is drawn to 
the right; the nostrils are expanded; and there is partial paralysis 
of some of the muscles on the left side of the face. She was sup- 
ported by stimulants at the same time that a leech was applied to 
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the neck. 10 P.M. — Very low, surface cold; skin clammy; face 
livid; subsultus tendinum; pulse feeble and irregular. 

29 th. — Much as yesterday; rambled during the night; voids urine 
involuntarily; tongue brown and moist; pulse 140, very small. 
During the evening very low ; voided urine in the bed ; muscles 
suddenly contracting. 

30th. — Slept badly; at times wandered much; breathing hurried; 
pulse 140 ; nostrils dilated. She gradually became worse., and died 
at 2.15 P.M. 

Autopsy, — Cerebrum firm; ventricles dry; gray substance very 
dark. Over the left lobe of the cerebellum, at the posterior part of 
the petrous bone, is a dark bluish portion, of the size of half-a-crown. 
The gray matter of the cerebellum very blue to the depth of one- 
eighth of an inch, and beneath the discolored spot the substance of 
the cerebellum was slightly softened. There were considerable ad- 
hesions between the lungs and the pleura costalis ; and also tuber- 
cular deposit covered by an unhealthy plastic, fibrinous exudation; 
the pleural cavities contained a pint of fluid. The dura mater form- 
ing the posterior wall of the lateral sinus (where it is situated in the 
temporal bone) was of a dark color and soft; the sinus contained, at 
its upper part, a firna coagulum of dark-colored fibrin ; at its lower 
part it was full of dark-colored pus. The anterior wall of the sinus 
was attached to the bone much less firmly than natural. The mas- 
toid cells were full of pus and scrofulous matter ; and their anterior 
wall presented an orifice, about two lines in diameter, which opened 
into the meatus externus. The incus and the thick mucous mem- 
brane around it prevented the pus from escaping. The orifices for 
the passage of the bloodvessels from the mastoid cells to the lateral 
sinus were somewhat larger than natural. 

It will be observed that in this case there was no caries of the bone 
towards the cerebellum ; and the only means by which the disease 
from the mastoid cells could be propagated to the cavity of the late- 
ral sinus must have been the veins. 

A sufficient number of facts have now been cited to show how very 
insidiously disease progresses from the mastoid cells to the cerebellum 
and lateral sinus, and to prove that the sinus may become influenced, 
purulent matter developed within it, and secondary abscesses pro- 
duced, without the occurrence of caries in the bone forming the sinus 
lateralis. 

It has been already stated that the cause of disease advancing 
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from the mastoid cells to the lateral sinus and the brain, is the 
retention of the discharge within these cells, instead of its finding 
a free egress through the external meatus. 

In the cases of death from purulent infection which have been 
detailed, it will have been observed that there was merely a small 
aperture in the membrana tympani, so that only part of the matter 
could be discharged from the mastoid cells ; and it seems to me 
probable, that if, in any way, a suflBcient portion of the membrana 
tympani had been removed at the beginning of the attack, to permit 
of a thorough evacuation of the contents of the mastoid cells, the 
bone would have remained free from disease — an opinion which 
seems corroborated by the following case : for it will be noted that 
the scarlet fever appears to have attacked the mastoid cells of each 
ear equally. In each, the lower half of the membrana tympani was 
destroyed ; but in the organ of which the bone became diseased, it 
will be remarked that the lower margin of the remnant of the mem- 
brana tympani fell inwards towards the promontory, to which it 
became attached, and by this means the escape of matter from the 
mastoid cells was prevented ; while, in the other ear, the lower 
margin of the membrane remained free, and the discharge readily 
escaped. The case, of which the particulars were sent to me by a 
friend, together with the petrous bones, is of importance on other 
grounds, since it shows the coexistence of disease in the mastoidal 
and tympanic cavities, and the contemporaneous production of dis- 
ease in the cerebrum and cerebellum. It is further of interest as 
pointing out how very little relation exists between the condition 
of the bone forming the lateral sulcus, and the contents of the lateral 
sinus. In some cases already described, the lateral sinus contained 
a large quantity of pus, but the bone was not carious ; whereas, in 
the following case, where the bone forming the lateral sulcus was 
so much diseased that a large portion was necrosed and completely 
detached from the surrounding parts, there was no pus in the sinus. 
The explanation of this circumstance, found also in other cases, is 
most probably to be sought for in the fact, that when there is ex- 
tensive caries of the substance of the bone, there is more space for 
the matter, and hence the pressure upon the sinus is comparatively 
slight. 

Case IV. Catarrhal inflammation of the mucous membrane lining 
the mastoid cells of the ear ; retention of the discharge in the right 
ear by the adhesion of the membrana tympani to the promontory ; 
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caries of the right lateral sulcus, and abscesses in the cerebrum and 
cerebellum. — J. E., aged 12, had an attack of scarlet fever two years 
previously, since which he has had a discharge of matter from each 
ear, and a considerable diminution of the hearing power. On the 
13th of February, 1854, he complained of rigors and general mal 
aise; these were followed by febrile symptoms and pain behind 
the left ear. On the 15th, a small abscess was observed behind the 
ear, which, when opened, discharged a sanguineous fluid. There 
was a slight degree of stupor, and the discharge continued without 
relief to the pain. On the 20th, he had Somewhat improved ; pain 
less ; stupor diminished ; discharge from the meatus as well as from 
the abscess. On the 21st, another abscess formed over the mastoid 
process ; pulse small and frequent, discharge very fetid. 22d.— 
Decidedly improved in every respect ; but the pain and feverish 
symptoms returned on the 23d, in an aggravated form ; the drowsi- 
ness much increased, so that he had to be roused up to take his 
food, and he soon fell back again into the same state. He gradu- 
ally became weaker ; the urine and faeces were passed involuntarily; 
the stupor was increased ; and the prostration was extreme. On 
the 4th of March, he had two severe rigors, and constantly cried out 
on account of the severe pain in the head. The pain gradually in- 
creased till the sixth of March, when attacks of pain came on every 
ten minutes, and of so acute a character as to cause him to scream. 
During the succeeding seven days, he suffered much less pain; and 
there was a copious sanious discharge from the ear and from the 
abscess. On the 15th, the stomach became irritable, and rejected 
everything introduced into it. The pain, at times, was extreme. 
On the 16th, at twenty minutes past twelve, he suddenly became 
convulsed, the face and chest were of a deep blue, the pulse was 
imperceptible at the wrist, the pupils dilated and fixed, and in this 
state he died. Upon inquiry, it appeared that, since the fever, the 
patient had suffered from frequent headaches, languor, and drowsi- 
ness. 

Autopsy. — The bloodvessels of the dura mater were highly con- 
gested. In the sulcus lateralis was a portion of necrosed bone^ 
about three-quarters of an inch long, and half an inch broad, and 
quite detached from the surrounding bone ; its outer part formed a 
portion of the mastoid process ; between this detached piece of bone 
and the dura mater was a large quantity of purulent matter, which 
communicated with the superficial abscess behind the ear. An ab- 
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scess was also found in the substance of the middle lobe of the cere- 
brum. Upon examining the ear, the lower half of the membrana 
tympani was found to have been destroyed, and the inferior half of 
the upper part was attached to the promontory, so that the upper 
portion of the cavity of the tympanum was closed, and the matter 
secreted there had no exit. The tympanic mucous membrane was 
thick, and ulcerated in parts, and the mastoid cells presented a 
large cavity full of pus. In the opposite ear the lower two-thirds 
of the membrana tympani were absent, but the upper part was not 
adherent to the promontory ; so that there was ample room for the 
egress of discharge from the tympanum. The tympanic mucous 
membrane was thick, but not otherwise diseased; the bone was 
healthy. 

A case very similar to the last cited was brought under my notice 
by Dr. Ogle, who was so good as to give me the preparation. In 
this case the disease had made way externally, so that the mastoid 
process was broken up, while the sulcus lateralis was by comparison 
but slightly affected. The veins seem to have been the medium of 
communication with the lateral sinus, and the cause of the deposit 
of pus within it. The question would probably be asked, why, in 
these cases of disease in the mastoid cells, does not the matter make 
its way outwards through the external wall of the mastoid process? 
It will be observed, that this outward advance of the disease has 
already been noticed in three of the cases ; but while this was going 
on, the internal wall of the mastoid cells, or of the lateral sinus, 
became so diseased as to destroy life. It must also be borne in 
mind that cases are of very frequent occurrence where the disease 
advances externally, destroying part of the mastoid process, which 
often comes away en masse, and where the brain and its membranes 
Buffer but slightly. Cases of this kind generally originate in an 
attack of scarlet fever, or of cold ; sometimes the symptoms of 
cerebral irritation are but slight, at others very severe, and usually 
subside when there is a free discharge externally, as will be seen 
when speaking of the treatment. ^ 

In the course of the previous observations, it has been stated that 
in cases of disease within the tympanic cavity catarrh of the dermoid 
meatus takes place, as the result of sympathetic action, and without 
the existence of any orifice in the membrana tympani. It is import- 
ant to bear this fsict in mind, because the attention of the surgeon 
is apt to be drawn from the real disease towards the affection of the 
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meatus ; indeed, in many cases of irritation of the external meatus, 
arising from obstruction of the Eustachian tube, the primary disease 
is often overlooked, and the cause of deafness supposed to reside in 
the irritation of the meatus. The meatus externus not only sympa- 
thizes with the condition of the tympanic cavity, by becoming the 
seat of catarrh; but not unfrequently polypi are developed within it 
When this happens in cases where there are symptoms of disease of 
the bone, great care must be taken not to increase the irritation of 
the ear by interfering with the polypus. The following case is^ in 
this view, worthy of the most attentive consideration. It was laid 
before the Pathological Society in 1851, by the late Mr. Avery, 
and reported upon by myself. 

Case V. Caries of the mastoid cells ; polypi in . the external mea- 
tus ; abscess in the cerebellum, — A man, aged 35, had suflFered for 
some years from frequent earache of a severe character, accompa- 
nied by discharge. About five weeks before his death a large 
polypus was removed from the external meatus. This was fol- 
lowed soon after by great pain at the back of the head, in the right 
side, and down the neck and shoulder, of a plunging intermitting 
character. 

These pains were treated at first as neuralgic; but they increased 
in severity and frequency, and rest could only be obtained by the 
oft-repeated doses of laudanum. The patient appeared generally to 
be dull, heavy, stupid, and incapable of making any exertion. He 
several times remarked that people must have thought him intoxi- 
cated when in the street, as his gait was so very unsteady that he 
was often obliged to lay hold of the rails to prevent himself from 
falling. He ultimately became comatose and died. 

Autopsy. — The brain was found to fill the cranial cavity, and the 
convolutions were yqtj closely pressed together. The arachnoid 
membrane was extraordinarily dry; the lateral ventricles contained 
a very large quantity of clear limpid fluid, and the fornix and 
septum lucidum were very white and soft. On separating the cere- 
bellum from the petrous por^n of the temporal bone, a gush of 
thick creamy pus took place, and an abscess was found occupying a 
cavity in the right lobe, large enough to hold a pigeon's egg. The 
contents of this cavity were very fetid, and the walls were firm and 
lined by false membrane, being thin at the point where the cere- 
bellum rested on the aquseductus vestibuli of the temporal bone. 
At this spot there was a small ulcerated opening in the dura mater, 
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commuDicating with a carious portion of temporal bone, and it was 
here that the disease had been continued to the cerebellum. There 
was no loose lymph in the cavity of the arachnoid, and only a thin 
film covering it near the ulcerated opening in the dura mater. The 
unsteadiness of his gait, in connection with the abscess in the cere- 
bellum, was very remarkable ; but it could not be ascertained, on 
repeated inquiry, that the want of power over the regulations of his 
movements aflFected one side of the body more than the other. 

Upon examining the petrous bone, two small polypi were found 
attached to the upper and posterior part of the membrana tympani, 
which was very thick, and presented a small orifice at its anterior 
part. The membranous meatus was easily detached from the bone, 
which was darker and rougher than natural. The mastoid cells 
were carious and full of pua^ On removing the dura mater from the 
posterior surface of the petrous bone, the upper part of the sulcus 
lateralis was found to be carious for a space three lines in diameter, 
and the orifices in the bone were filled with fibrin. The dura mater 
covering the sulcus lateralis was softened, but the disease had not 
penetrated to the cavity of the sinus. The dura mater adjacent to 
the fossa jugularis was soft and partially destroyed by ulceration. 
The bone beneath it was carious, and was found to form part of the 
posterior wall of the inner extremity of the mastoid cells, from which 
the disease had been propagated. 

In addition to the other points of interest in this case, is the fact 
that disease may be propagated to the jugular vein from the mastoid 
cellsy without the intervention of the lateral sinus. 

I believe it to be rare for disease in the mastoid cells to manifest 
itself for the first time after the adult period. The following is an 
instance of the kind. It is impossible to say how long there had 
been incipient disease ; but from the appearances aft^er death, it is 
probable that it was of long standing. The case is of great interest, 
from the fact of the existence of so large an amount of disease, and 
the presence of formidable symptoms for so short a time only before 
death. 

Case VI. Caries of the mastoid cells ; destruction of the sulcus 
lateralis ; pus discharged behind the ear. — T. D., aged 29, was under 
the care of a friend, in May, 1851, on account of diabetes. He 
remained under treatment for ten weeks, during which time he did 
not complain of pain either in the head or ear. At the expiration 
of the ten weeks he went into the country for a fortnight, and shortly 
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after bis return he began to apeak of pain in the bead, whioh wm 
principally referred to the right mastoid process. This pain, accom- 
panied by violent earache, gradually increased, and was attended 
by a purulent discharge from the ear. Drowsiness, giddiness, and 
stupor supervened. These symptoms were not relieved by the most 
active treatment. Six weeks previous to his death, an abscess w^: 
opened behind the right ear, from which a large quantity of pugi|^| 
discharged. No relief followed, the head-symptoms gradually^^H 
creasing until his death. ^B 

Artliipsif. — The external meatus contained a largo quantity of 
muco-purulent discharge ; the surface of its dermoid biyer wm 
denuded of epidermis, and its substance much tumefied. The mem- 
brana tympani was entire, but of a dull leaden hue, and much »fier 
than natural The cavity of the tympaijum contained a great quao- 
tily of purulent matter, and its lining membrane was vascular, thick, 
and flocculent. The incus had disappeared ; the stapes was in lita. 
but was surrounded by bands of adhesion. The osseous walls of the 
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tympanum were healthy. The mastoid cells were full of purnleot 
matter, and the bony laminie dividing the cells were eslensivel/ 
I, large portions of them having been destroyed. The whole 
posterior wall of these cells, usually forming the sulcus !»w- 
■as completely destroyed, and in its place was an orifice me*' 
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snring an inch and a quarter from above downwards, and more than 
half an inch in breadth. The orifice in reality corresponded ex- 
actly with the sulcus lateralis, as situated in the temporal bone, with 
the exception of half an inch before it reaches the fossa jugularis. 
A circular orifice, about the size of a pea, existed at the posterior 
part of the mastoid process, which communicated with the aperture 
just mentioned, on the one hand, and with the abscess behind the 
ear, on the other. The membranous lateral sinus was much attenu- 
ated, and beneath it was a large quantity of pus. The state of the 
cerebellum was not reported. 

From the paucity of the notes which accompanied the specimen, 
the cause of death was not quite clear ; but most probably there 
was, in addition to the other symptoms, disease of the cerebellum. 
Probably the life of this patient might have been saved, if a free 
outlet for the discharge had been effected at an earlier period. It 
is important to notice to how great an extent the osseous sulcus 
lateralis was destroyed, without ulceration of the lateral sinus con- 
tained in it. In this respect the case is analogous to that of P. B. 

A case of a similar character to the last was published by Mr. 
Gray, of St. George's Hospital, in the Transactions of the Patholo- 
gical Society for the Session 1848-9. 

From previous remarks, it will have been gathered that the ex- 
istence of long-continued discharge from the ear of the affected side, 
is one of the most frequent symptoms attendant upon caries of the 
mastoid portion of the bone. This discharge is usually accompanied 
by perforation of the membrana tympani, although, as has been 
pointed out, the discharge usually comes from the surface of the 
meatus, and is purely sympathetic. The case which follows is of 
interest, from the fact that the membrana tympani was entire, and 
yet there was slight discharge from the ear ; and is further remark- 
able for the short duration of the chjronic symptoms. It was pub- 
lished by Dr. Budd, of Bristol, in the year 1851, to whom I am 
indebted for the preparation, and for several additional particulars. 

Case VII. Catarrh of the mucous membrane lining the mastoid 
cells ; membrana tympani entire ; caries of the petrous bone ; abscess 
in the cerebellum. — " George Bell, aged 13, of spare habit and deli- 
cate appearance, but never before the subject of serious illness, was 
laid up, in the beginning of June, 1851, with an attack, which was 
at first considered to be one of simple fever. Two circumstances 
were, however, remarked, which the sequel showed to be of great 
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importance. These were severe headaches, chiefly confined to the 
right temporal region, and a slight discharge from the right ear, 
with severe deafness on the same side. 

" For the relief of these complaints, leeches were applied to the 
temple and behind the ear, followed by a blister to the same spot 
Salines and a few gentle doses of mercury were given internally. 
Under this treatment the pain abated, the febrile symptoms entirely 
subsided, and in the course of a few days the boy was able to return 
to school, and resume his usual occupations. The pain in the temple, 
however, never entirely ceased. It was described as a dull pain, 
occasionally attended with throbbing. Up to this period there had 
been no vomiting, and no disorder in the motor or other powers of 
the nervous centres. 

" On the 12th of June, he was again laid up, and on the following 
day, Mr. Tribe, his usual medical attendant, was sent for. The 
pain in the head had once more become continuous and severe; 
and was lirnited still more strictly than before to the right temple, 
occupying, according to the patient's own description, a space not 
broader than a crown-piece. It was not either acute or lancinating. 
There was still great deafness in the right ear, though the discharge 
had ceased. An entirely new symptom of great significance was 
now added. Two days previously, the speech had become thick and 
indistinct, and was now at times almost unintelligible. Mental 
faculties unimpaired ; memory accurate ; no strabismus ; no lateral 
or other deviation of the tongue; no sickness; pupils somewhat 
dilated, but equal and sensitive; vision good; no heat of surface; 
no thirst; extremities rather cold than otherwise; tongue moist 
but thickly coated ; bowels torpid. Pulse about 100 in the minute, 
weak, and fluctuating. Complexion pale, and countenance deeply 
marked with the stamp of suffering. 

" On the following day, his gait was observed to be insecure, and 
there was a dragging of the right leg. The face was also drawn, but 
to which side was not noted. The pain in the bead had extended 
itself across the forehead, and the patient had become drowsy. He 
had also vomited several times, rejecting everything as soon as 
taken, except milk, which sat well on the stomach. The bowels 
had been freely acted upon by an aperient, given the day before. 

" Under these circumstances, it was decided to put the patient at 
once under the influence of mercury, and employ extensive counter- 
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irritatioD. With this view, three grains of blue pill were given 
every four hours, and a blister was applied to the nape of the neck. 

'* On the following day, four grains of iodide of potassium were 
given with each dose of blue pill, and a blister was applied to the 
shaven scalp. 

" On the 16th, the pain had extended to the back of the head, 
and there was at times double vision. The vomiting and drowsi- 
ness continued. 

" On the 17th, that is to say, the fifth day after the relapse, marked 
amendment set in. The pain had much abated, being felt, in fact, 
only when the head was moved ; the utterance had become more 
distinct, and the distortion of the features had disappeared ; the 
drowsiness had ceased, and the vomiting had become much less fre- 
quent. There was still, however, some slight thickness of speech, 
occasional double vision, and inequality of pulse. 

" On the 19th. he had so much recovered as to come down stairs; 
and on the 20th, he dressed himself, and descended without help. 
During the greater part of this day, he amused himself with his 
pencil ; and several complicated heraldic drawings, executed with 
a firm and clear outline, which are still extant, show better than 
any other evidence, how entirely the right arm had recovered its 
loss of power. 

"Up to the 1st of July, the amendment had suffered no check ; 
and on that day the patient was down stairs, running about and 
quite cheerful. It is worth notice, that he occupied himself a good 
part of that day with a box of carpenter's tools, handling them with 
his usual freedom and effect. 

" As the changes revealed by examination afler death, coupled 
with the history already given, leave no doubt that at this time one 
if not two abscesses of considerable size existed between the folds of 
the right lobes of the cerebellum, such an amount of recovery as this 
must be looked upon as a very remarkable circumstance; and as one 
which might readily lead an incautious practitioner to give a favor- 
able prognosis. The only trace of cerebral disorder still remaining 
was some slight thickness of speech. 

"The hopes excited by this favorable change were, however, swept 
away on the following day, the 2d of July, by a return of the former 
symptoms in still greater violence than before. 

" On the 3d of July I saw him for the first time, in consultation 
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with Mr. Tribe, to whom I am chiefly indebted for the notes of the 
case. 

" The condition of the patient was then very striking and charac- 
teriistic of severe intercranial mischief. The pain in the head, at all 
times severe, was occasionally so acute as to extort moans and criea 
A very remarkable characteristic of the pain was the intense degree 
to which it was aggravated by any, the slightest movement of the 
head, voluntary or otherwise. The dread he showed at every such 
attempt could not be readily forgotten by any one who witnessed 
it. The chief seat of the pain appeared to correspond with the base 
of the occipital bone on the right side ; although, in less severity, it 
affected the whole head. His brow was deeply knit, and his whole 
aspect bore the imprint of great suffering. He was very drowsy 
withal, so that his whole time was spent in dozing or acute pain. 
He yawned frequently ; his pupils were much dilated, but equal and 
sensitive ; and he was very intolerant of light. There was no dis- 
charge from the right ear, with which he could hear the ticking of a 
watch several inches off*. Everything in the shape of food or medi- 
cine was vomited as soon as swallowed ; the pulse varied, being at 
the time of my visit only forty strokes in the minute. The belly 
was deeply sunken and retracted ; and the skin peculiarly dry and 
harsh. The grasp of the right hand seemed to be somewhat leas 
firm than that of the leil, but there was no impairment or loss of 
motor power (in the way of paralysis, that is) in any other part. His 
mind was clear, and memory good ; and his speech, though thick, 
was suflBciently intelligible. There had been no fit or convulsion 
from the first. The urine was scanty, and of high specific gravity, 
throwing down, on being boiled, a precipitate, which was immediately 
redissol ved on the application of nitric acid. The tongue was coated 
with a thick yellow paste. From this time to the 7th of July, there 
was little change, except that the vomiting became gradually less 
urgent. On that day, to the surprise of all, he began, for the third 
time, to amend ; the pain in the head abated, the drowsiness lessened, 
and the sickness became less and less frequent From this time, he 
steadily improved, and on the 13th of July was so much better that 
it was agreed that I should suspend my visits for some days. The 
head was now almost free from pain, he moved with ease and free- 
dom, and the vomiting had quite ceased. His utterance became 
much clearer ; his tongue much cleaner ; he began to take light nou- 
rishment with relish ; and his bowels acted, for the first time, without 
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ledicine. Although there was no derangement amounting to para- 
ysis, he had still a more perfect use of the left than of the right 
rm ; feeding himself, for instance, by preference with the left hand. 

" On the 14th the patient was put in a warm bath, which he 
inch enjoyed ; and on being taken out, stood for some time lean- 
ig for support on his father's shoulder. This amendment was, 
lowever, of short duration. 

" On the following day he became much worse, and in the course 
f it was several times seized with severe paroxysms of pain, lasting 
lany minutes. During this time, the eyes were fixed, and the pupils 
radually dilated more and more, till the agony passed into uncon- 
ciousness ; he then remained for some time in a state of deep stupor, 
rom which he slowly recovered. Although there was no convulsion, 
ach of these attacks was followed by great exhaustion. 

" From this period he lingered, with very little change and no 
lew phenomena, until the 17th of July, when he expired rather 
uddenly, after one of the paroxysms just described. 

" The powers of the left hand and arm were unaffected through- 
ut, with this single exception, that, for a short time on the 9th of 
uly, the fingers were spasmodically bent on the hand. He helped 
imself to a cup of coffee without difficulty with that hand about 
alf an hour before his death. 

" The principal agents employed in his treatment were bitters, 
nd mercury, both internally and by inunction. Latterly opiates 
rere given to lull the pain, and alkalies for the sickness ; but the 
itter with little or no effect. 

'* The body was examined twenty-six hours after death. On open- 
ig the head, the ventricles of the brain were found to be enormously 
istended with perfectly transparent serous fluid, the quantity of 
rhich was not measured, but must have amounted to at least half a 
int ; one of the ventricles was in fact accidentally opened by the 
aw in removing the skull-cap, although the brain was by no means 
eeply wounded. The convolutions of both hemispheres were so 
luch flattened by the pressure, that the sulci between them were 
Qtirely effaced. On pursuing the examination, the explanation of 
lis state of things was found in the condition of the venas Galeni, 
hich were flattened, and contained no blood ; the return of blood 
irough them had been obstructed by the pressure of underlying 
isease, and dropsy of the ventricles had resulted. A few transpa- 
mt and very minute granulations, which were only visible when 
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looked at obliquely, were scattered over the arachnoid at the 
base of the brain. With this exception, the state of the cerebral 
membranes, whether of the surface or ventricles, was perfectly 
normal ; they presented no trace of inflammation, and the structure 
of the brain itself was sound. The inferior surface of the right 
lobe of the cerebellum was attached to the dura mater by slight 
adhesions. On further examination, this lobe was found to be the 
seat of three distinct abscesses ; two of which were situated between 
a duplication of the deep folds which traverse the lower surfece of 
the cerebellum. It is important to remark, in reference to the his- 
tory of the case, that their presence involved no breach of fibre or 
other structure, although from their size they must have exerted 
severe pressure on the surrounding parts. One of them was about 
the size of a Spanish nut, the other would easily have contaiDed a 
large walnut. Both were lined by a distinct membrane, of new for- 
mation, to which a somewhat thick layer of concrete pus was adhe- 
rent. These characters were best marked in the smaller of the two 
abscesses, which, if any inference may be drawn from such appear- 
ances, appeared to be the older of the two. The third abscess was 
still larger, and was formed at the expense of the substance of the 
cerebellum itself. The central part of the right lobe was almost 
entirely converted into pus, so that the whole of this lobe might be 
represented as a bag of matter whose walls were formed by gray 
substance. The small portion of white substance still remaining 
was broken up, and consisted chiefly of diffluent pulp. At one 
point, corresponding to the root of the rhomboidal body, a small 
extravasation had occurred. This abscess was lined by no mem- 
brane, and had no definite wall, the part in which the suppuration 
was complete shading off gradually into broken-up nervous tissue. 
The pus it contained was also much more fluid than that of the 
other abscesses. From these characters there can be little doubt 
that it was the most recent of the three. The lefl lobe and other 
parts of the cerebellum were free from disease. On examining the 
interior of the skull itself, a yellow spot, about the size of a pea, 
was discovered over the petrous portion of the right temporal bone. 
The dura mater was here separated from the skull beneath by a thin 
layer of the concrete pus lying upon the carious bone ; but there was 
no trace of inflammation or other disease in the cerebral aspect of 
the membrane. Over this space the bone was destroyed in its whole 
thickness, so that, on lightly scraping it with a scalpel, the cavity 
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of the tympanum was brought into view. This cavity was filled 
with opaque lymph, of a reddish-yellow color, but on its removal 
the proper bones and muscular apparatus of the ear were seen to 
be still in place. The membrana tympani was slightly thickened 
and opaque; but with this exception was sound, as was also the 
meatus extemus. It was ascertained that the lungs were free from 
tubercle, and the heart healthy; but the other viscera were not 
minutely examined." 

Upon carefully inspecting the bone, it was evident that this case 
formed no exception to the general rule laid down by me, that when 
disease, beginning in the mastoid cells after the second or third year 
of life, injures the brain, the cerebellum is the part affected ; for it 
is clear that the part principally involved lies posterior to the small 
bones, and that it is in reality included in the mastoid cells. 

This case gives rise to one or two other important considerations : 
and first as to the duration of tite disease of the ear. Dr. Budd 
informs me, that the earliest history he had of any affection of the 
ear was, that two months before the fatal illness, the boy had been 
kept from school for two days by a slight earache, but the attack 
seemed to go off! This attack of earache followed an illness sup- 
posed to be scarlatina, and it is probable that the attack was the 
exciting cause of the urgent symptoms; but considering the carious 
condition of the petrous bone, and the presence of the abscess in the 
cerebellum, there can, it appears to me, be but little doubt that the 
disease, in a chronic form, had been in existence for a considerable 
period. In a letter to me. Dr. Budd says, ''It is difficult to find a 
satisfactory reason why a carious condition of the posterior part of 
the petrous bone should give rise to abscess in the cerebellum, and 
caries of the superior part to abscess in the cerebrum ; but it seems 
to me that the difficulties are fewer under the supposition that the 
disease is generally propagated by the veins than under any other. 
In the case of George Bell, the notion of propagation by direct 
proximity was out of the question ; for not only was the carious 
bone at a considerable distance from the cerebellum, but no morbid 
change of any kind could be detected in the cerebral aspect of the 
dura mater covering the carious part. Many other reasons, if neces- 
sary, could be given for believing that in this and many similar 
cases, the veins were the channel of the mischief. That it should 
have had (as under this supposition it would) to run counter for 
some distance to the current of the blood is no real difficulty ; since 
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in the inflammation of the femoral vein which is set up by diseased 
conditions of the uterus, and still more by intestinal ulcer, we have 
undoubted and frequent examples of such a course ; it would at the 
same time be going too far to deny that in some cases, especially 
where the abscess is seated in the brain, the disease is propi^ted 
by direct continuity." Several cases have been seen by me in 
which, in a spot exactly corresponding with the cerebral mischief 
the dura mater was either ulcerated through, or manifestly diseased. 
From the peculiar discoloration of the parts in many such cases, I 
should suppose the putrefactive decomposition of the carious dis- 
charges has much to do in the extension of the disease. With 
regard to the mode in which the disease is propagated from the ear, 
there appears to me no doubt that the dura mater is affected by 
direct continuity. To the lateral sinus therfe seems abundant evi- 
dence that it is communicated by the bloodvessels; and although it 
is impossible to disprove the statement of Dr. Budd, that the disease 
extends to the brain through the blood also, it has always appeared 
to me probable, that the existence of an abscess in the bone has by 
sympathy caused a similar disease to be developed in the brain. It 
is quite certain that it does not take place by continuity, inasmuch 
as a considerable layer of healthy brain often intervenes between 
the petrous bone and the abscess in the cerebrum. 

It has been before stated, that disease of the mastoid cells pro- 
duces death by causing suppuration of the lateral sinus, inflamma- 
tion of the membranes of the cerebellum, or an abscess in the sab- 
stance of the latter; cases are, however, sometimes met with in 
which the pneumo-gastric nerve is affected as it emerges through the 
foramen lacerum posterius. A case of this kind occurred to Mr. 
Coe, of Bristol, and was brought before the Bath and Bristol 
Branch of the Provincial Association, in December, 1854. I give 
it in Mr. Coe's words : — 

Case VIII. Disease of the mastoid cells, advancing to the lateral 
sinus and pneumo-gastric nerve. — " An out-patient of the Bristol 
General Hospital came under my care, complaining of running at 
the right ear, which had existed for some years, and occasional 
paroxysms of acute pain in the ear and head whenever the discharge 
ceased for a time, such being the case at the period of application. 
Leeches were applied to the mastoid process, and warm fomentations 
o the side of the head, and mercury was given internally. On the 
next day symptoms of meningitis having come on, the patient was 
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taken into the house. He progressed favorably for some days; but 
ifterwards began to complain of stiffness and pain in the right side 
rf the neck, and sudden attacks of difficulty of breathing, as if from 
spasm of the glottis. There was a distinct rope-like swelling de- 
scending from the base of the skull, down the side of the neck, in 
the situation of the carotid sheath ; it was very tender to the touch. 

" The diagnosis was caries of the posterior portion of the temporal 
bone ; meningitis ; obstruction of the right lateral sinus, either from 
3xtension of inflammation or from secondary purulent deposit ; sub- 
sequent coagulation of blood in the internal jugular vein ; inflamma- 
tion of its sheath, with involvement of the pneumo-gastric nerve, 
gspecially the inferior laryngeal nerve (the phenomena of the irrita- 
tion of this branch being, at any rate, more manifested than of any 
other portion of the nerve). 

*' The correctness of the diagnosis was proved by the post-mortem 
examination." 

Mr. Leonard, of Bristol, brought forward a case at the same 
meeting, in which the pneumo-gastric nerve was implicated, and it 
is interesting to find that the cases of these gentlemen are considered 
by them corroborative of the opinion advanced by me, " that the 
parts of the encephalon, secondarily affected in caries of the petrous 
part of the temporal bone, vary according to the situation of the 
caries." , 

In concluding this account of the pathology of the mastoid cells, 
let me glance at a peculiarity sometimes met with in these cases, 
viz., their being attended with symptoms exactly resembling remit- 
tent fever. 

Dr. Griffin, in the Dublin Journal of Science, published two cases 
of the kind. One of them, which is also cited by Dr. Watson, is 
as follows : — 

A young man, previously healthy, was attacked with fits of shiver- 
ing, accompanied by pain in the left side of the head. At first the 
paroxysms were rather irregular, but they soon assumed the form 
of tertian ague, coming on every other day, at about the same hour : 
the cold fit commencing at noon, and lasting about half an hour, 
followed by a hot stage of somewhat longer duration, and terminat- 
ing in a profuse sweat. In the intermissions the pain in the head 
was trifling ; there was no thirst nor heat of skin, but he did not 
sleep. A turpor formed over the mastoid process of the left side, 
and was opened, and a quantity of extremely offensive brownish 
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pus sprang out with great force. This gave much relief. The bone 
was carious over a space as large as a shilling. After about ten 
days, the pain in the head and in the mastoid process became very 
severe ; the patient had violent shivering fits many times in the 
day, great thirst, heat of skin, vomiting, and delirium ; his face was 
flushed, and his pulse hard ; and he died within a few hours of the 
accession of these last symptoms. 



(c.) NECKOSIS OF THE MASTOID PROCESS. 

On account of their position and peculiar arrangement, disease of 
the mastoid cells is usually of a more serious character than disease 
of the tympanum. The difference between the construction of these 
cells in childhood and in the adult has been already described, and 
it will have been seen that in each period of life, during disease, 
there is scarcely any possibility of the whole of the secreted matter 
being discharged from the ear. 

In childhood, before the mastoid process is developed, the rudi- 
mental cells, as stated, are placed posteriorly and superiorly to the 
tympanic cavity, and are bounded externally by a portion of the 
squamous bone. In the instances already detailed of disease occur- 
ring in these cells during childhood, it has been shown that it 
advanced rapidly until it caused the death of the patient ; indeed, 
in those cases the brain, or its membranes, were most probably 
affected long before the patient's friends applied for relief, and be- 
fore the diseased portion of bone had become detached, or partially 
detached, so as to admit the free egress of the matter from the 
mastoid cells. An examination of a specimen illustrative of this 
branch of the pathology of the subject will show, that had the por- 
tion of necrosed bone, forming the outer wall of the mastoid cells, 
been capable of removal during the life of the patient, the progress 
inwards to the brain would probably have been arrested or averted. 
In the majority of cases of necrosis of the mastoid process which 
fkll under notice among the out-patients of St. Mary's Hospital 
the portion of necrosed bone does become detached before the mem- 
branes of the brain are affected, and frequently the mass of bone 
comes away with but very slight cerebral disturbance. Indeed, as 
a rule, when the portion of necrosed bone is detached, although it 
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may be of considerable size, there is very little fear of injury to the 
brain or the dura mater. 

It is not always very easy to distinguish between disease in the 
tympanic cavity and that occurring in the mastoid cells. As a 
general rule, when the mastoid cells are affected, the pain is referred 
to the region of the mastoid process, or to the back of the head ; 
tenderness is experienced upon gently tapping or pressing upon the 
mastoid process ; the attacks of pain and giddiness appear more in 
the shape of sudden paroxysms, and the giddiness is more violent. 
It not unfrequently occurs that there is no perforation of the mem- 
brana tympani, though the disease in the mastoid cells causes irri- 
tation and catarrh of the dermoid meatus. 

The following particulars relate to what naay be considered one 
of the most favorable cases of caries of the mastoid process. 

Chronic catarrh of the mucous membrane lining the mastoid cells ; 
caries of the hone ; removal of tfte dead portion ; recovery, — ^Master 
W., aged 6, was brought to me on the 4th of September, 1853. 
His mother said, that four years previously he had an attack of 
scarlet fever, followed by discharge from both ears, and by dulness 
of hearing. After the discharge had continued for three months, 
with pain at the back of the head, and frequent giddiness, an abscess 
formed behind the right ear, which being laid open, a portion of 
dead bone was felt, which gradually became detached and was re- 
moved. The discharge from the ear continued. On examination 
of the right ear, the membrana tympani was absent, and the meatus 
contained polypi. In the left ear, the membrana tympani was per- 
forated; the mucous membrane of the tympanum was red, and 
poured out an abundant discharge. Posterior to this ear was a 
small orifice, through which, by means of a probe, dead bone was 
felt. This was the upper part of the mastoid process, which, by 
slow degrees, was detached and removed. After its removal, and 
the constant use of the syringe and warm water, the discharge dis- 
appeared. 

A large number of cases, very similar in detail to the above, 
might be added. Sometimes the head-symptoms are slight, at others 
very marked. There is usually polypus in the meatus, resulting 
from the irritation of the dead bone. If it seriously interferes with 
the outward progress of the dead bone, the polypus may be removed ; 
otherwise it will generally be found to disappear after the discharge 
of the bone. In many cases which have fallen under my notice, the 
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portion of necrosed bone has been removed from the meatus, without 
any incision being made over the mastoid process ; a plan which 
may usually be adopted, since the membranus meatus is capable of 
being greatly dilated, and the disfigurement is thus less than when 
an incision is made. 

It not unfrequently happens, that the loss of a considerable por- 
tion of the mastoid cells is unattended with any more serious dimi- 
nution of the hearing power than that accompanying simple catarrh 
of the mucous membrane of the tympanum, accompanied by partial 
or complete loss of the membrana tympani. Paralysis of the portio 
dura nerve is, however, a not uncommon result. This nerve, it will 
be remembered, passes internal to the mastoid process, and is apt 
to become involved in the disease of the bone, as in the following 
cases. 

Catarrh of the mucoiis membrane of the tympanum and mastoid 
cells after scarlet fever ; caries of the mastoid process ; paralysis cf 
the portio dura nerve, — Master C, aged 5, was brought to consult 
me on the 8th of February, 1853. His history is, that seven 
months ago, he had an attack of scarlet fever, which was followed, 
a fortnight after, by a discharge from each ear, the loss of the small 
bones, and complete deafness, so that he does not hear a sound- 
On examining the right ear, the membrana tympani and ossicles 
were absent, the mucous membrane of the tympanum was red and 
thick, and pouring out a copious discharge of mucus. 

Left ear. — The meatus contains a large polypus, below which is a 
portion of necrosed mastoid process, that moves on being touched 
with a probe. The left portio dura nerve is paralyzed. The course 
of treatment recommended consisted in the use of a syringe and 
warm water daily, and in the administration of tonic medicines. 
In the course of a fortnight, the portion of dead bone gradually 
worked its way to the orifice of the meatus, and was removed; i^ 
was about half an inch in length, and a quarter of an inch in 
breadth. After the bone was extracted, the polypus disappeared, 
and the discharge ceased. 

Sometimes, as in the next case, the cerebral symptoms are of 
great severity. 

Caries of the mastoid cells; severe cerebral symptoms; paralyse 
of the portio dura nerve, — Miss J. S., aged 6J, pale and sickly, was 
brought to me on the 14th of August, 1850. Her mother stated, 
that a day or two after her birth a discharge was seen to issue from 
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the tube of each ear, but more abundantly from the left. The right 
ear recovered, except a slight occasional discharge, but it was con- 
stant on the left side ; and at the age of two years was followed by 
an abscess at the back of the ear, accompanied by violent pain in 
the back part of the head, giddiness, and partial insensibility. 
After the abscess had remained open between two and three 
months, a rounded portion of dead bone, of the size of a large 
horse-bean, came away, and about this time the child ^ost the use of 
the muscles of the left side of the fece. When seen by me, there 
was so great a dulness of hearing that she had to be loudly spoken 
to within the distance of a yard. The membrana tympani of each 
ear was absent ; the tympanic mucous membrane was red and thick, 
and there was a depression behind the left ear, from which the piece 
of dead bone had been removed. The treatment pursued consisted 
in the use of frequent injections with warm water, followed by mild 
astringents. Gentle counter-irritation was kept up behind each 
ear, and tonic medicines administered. Under these plans the 
discharge gradually subsided, and the power of hearing somewhat 
improved. 

Treaifnent in the adult. — In the adult, the mastoid process rarely 
comes away in a considerable portion ; and the outer surface is so 
dense, that the only way in which discharge escapes from the inte- 
rior is through a small fistulous orifice. The inner wall of the mas- 
toid cells is usually the first to yield, and the sulcus lateralis is 
partially or wholly destroyed, as has been shown by cases already 
quoted. The cause of the inward progress of the matter is, doubt- 
less, the difficulty of its escape outwards. In some cases where the 
membrana tympani has been wholly destroyed, and where the 
mucous membrane of the tympanum is not so thick as to close or 
very much diminish the aperture from the mastoid cells, a certain 
quantity of the matter can .escape through the tympanum into the 
meatus ; but often the membrana tympani is either entire, or, as in 
one case already cited, its lower margin is attached to the promon- 
tory, and effectually precludes the escape of the discharge. 

It is unnecessary to repeat the remarks already made as to keep- 
ing an opening in the membrana tympani. When that membrane 
is evidently preventing the egress of the matter, and where the irri- 
tation produced by the operation is not to be feared, there can be no 
harm in trying the effect of a puncture. Perforation of the mastoid 
process also suggests itself, and this operation may, doubtless, be 
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performed in those cases where the matter is pent up in the cavity 
of the ear, and is causing such urgent and serious symptoms, as are 
likely, if not relieved, to terminate in death. I have never per- 
formed this 9peration, but I should not scruple to do so in a case 
w^here the life of the patient was threatened. Considering the large 
extent of the mastoid cells, it appears to me that the best plan of 
operating would be to use a trephine over the middle and posterior 
part of the process, and to remove a portion of bone three-quarters 
of an inch in diameter. It might be imagined, that when the dis- 
ease has advanced so far as to produce coma, all attempts to give 
relief by making an outlet for the matter would be ineflfectuaL 
Such, however, is not the case; for in one instance related by Dr. 
Abercrombie, a young lady, who had lain for three or four days in 
a state of perfect coma, and whose situation was considered to be 
perfectly hopeless, was immediately and permanently relieved by a 
sudden discharge of matter from the affected ear. Dr. Abercrom- 
bie adds, ''It is, however, by no means certain, that in such a case 
as this, the discharge came from the cavity of the cranium; for 
there is reason to believe that extensive suppuration within the 
cavity of the tympanum is capable of producing symptoms of great 
urgency, especially if there should be any aifficulty of finding an 
outlet." 

The treatment, however, on which it seems to me safest to rely 
for promoting the absorption of the matter and preventing its secre- 
tion, so as to bring back the ear to a more healthy condition, is 
counter-irritation, combined with plans for improving the general 
health. The following case thus treated is one of great interest, as 
from the symptoms manifest when the patient was first seen by me, 
there is no doubt that both dura mater and bone were affected. 

Disease of the mastoid cells ; giddiness ; great pain in the head; 
cured by the use of a seton, — R. D. M.,. a clergyman, aged 42, tall 
and thin, and not robust, consulted me on the recommendation of 
Professor Miller, of Edinburgh. The history of the case is, that 
since a child, after an attack of earache, has had discharge at times 
from the left ear until the age of 24 ; from 24 to 82 had but one 
attack of pain and discharge ; between 82 and 85 had several severe 
attacks of pain at intervals of a few months ; at the age of 85 had 
a severe attack of pain, after which such attacks became frequenty 
and the discharge became constant and fetid ; at times serous, at 
others purulent or bloody. By degrees fits of confusion and gid- 
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diness in the head supervened, leading to prostration of nervous 
energy, and a constant feeling (to use the patient's words) " as if 
he were on the brink of apoplexy." 

About four months previous to consulting me, he exerted himself 
greatly in preaching on one occasion. On the same evening, he 
aflerwards sat listening long to a speaker in a public debate, with 
his head resting on his right arm. On rising up, he was seized with 
giddiness and a numb feeling in the right arm, while his pulse was 
slow and laboring. He got home with difficulty; but, under the in- 
fluence of rest and gentle purgatives, he speedily recovered. About 
two months afterwards the giddiness returned, but in a more persist- 
ent form, accompanied by double vision. He had a foul tongue, 
palpitation, and flatulency ; and there was a fixed pain in both sides 
of the forehead over the frontal sinuses. The ordinary discharge 
from the ear continued, and the numb feeling in the right arm re 
carred, extending from the elbow to the fingers, and following accu- 
rately the course of the ulnar nerve. At this time he was treated 
with blisters behind the ears, but without much relief. A month 
before the patient came to me he was under the immediate care of 
Professor Miller, who stated that he was then relieved by food and 
stimuli and the administration of tonics. In a day or two the symp- 
toms assumed a pericranic character; they were also intermittent, 
affecting the left side of the forehead, eye, and face, and were unac- 
companied by stuffing of the nostril on that side. The treatment 
was then changed to Fowler's solution, with an anodyne embroca- 
tion ; and in ten days the pain, giddiness, and uneasy feelings in 
the arm all passed away. At the time of my seeing him he com- 
plained of occasional swimming in the head, pain in the ear, and 
fetid discharge, together with a sensation at the back of the left ear 
when he walked, as if there were an empty drum there — a sensation 
which was increased upon tapping the mastoid process. The pain 
extends over the head from ear to ear, and also over the back part 
of the head ; and when the discharge is very abundant, he suffers 
from the extreme sensitiveness of a spot three inches posterior to 
the upper part of the ear. When he presses upon the left jugular 
vein, he feels a great weight at the back of the ear, as if something 
would burst. 

On inspection, the surface of the meatus was observed to be red 
and denuded of epidermis; the upper and only visible part of the 
membrana tympani was also red, and evidently fallen inwards to- 
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wards the promontory. The lower half of the membrana tympani 
was concealed by a polypus. The discharge was milky and very 
offensive. Upon slightly blowing the nose with closed nostrils, the 
air passed through the Eustachian tube into the tympanic cavity ; 
but it did not pass into the meatus ; so that the membrana tympani 
was believed to be entire. The power of hearing was so deterio- 
rated; that the watch was not heard ; the crack of the nail was, 
however, distinctly perceived. 

The diagnosis formed by me was, that there was a collection of 
pus, or of pus and mucus, in the cavity of the mastoid cells ; and 
that, probably, the dura mater covering their posterior surface was 
partially affected. I had no doubt that the discharge from the 
meatus was purely sympathetic, and the result of the internal irri- 
tation : it certainly did not come from that seat of the disease. 

Acting on this view of the case, I recommended perfect quiet^ 
tonic medicines, and a bracing air; while a constant discharge was 
to be kept up, first behind the ear, and then between the shoulders, 
by means of blisters. This treatment producing but partial benefit, 
in April, 1852, about four months after first seeing him, I ordered a 
seton to be placed in the nape of the neck. For a time no good 
result followed, but in July the fetid discharge began to dry up, the 
power of hearing greatly improved, and the nervous energy much 
increased. During the two years that the seton has been worn, the 
patient (to use his own words) has " enjoyed a considerable measure 
of health and comfort, and feels comparatively well and strong;" 
and he preaches regularly once a week. He is annoyed now and 
then by slight attacks of giddiness, which are supposed, however, 
to depend upon indigestion ; and are, he adds, "quite different from 
the oppressed feeling on the brain which I had two years ago." 
Occasionally the hearing is clogged for a day or two, but this state 
gives way to the use of the syringe and warm water ; the seton 
continues to discharge. 

The above case has been cited at some length, because it so fully 
illustrates the peculiar symptoms of this affection of the mastoid 
cells, which is far from being uncommon ; and because it shows the 
decided benefit, which is to be obtained by counter-irritation long 
continued. 

Before concluding the subject of treatment, I will offer a few ob- 
servations on the relation between the presence of discharge from 
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the ear and disease of the bone or brain. Patients sometimes come 
to complain of having been objected to at a Life Insurance Office, 
on account of a long-standing discharge from one or both ears ; or 
an opinion is requested whether such a discharge is a valid cause 
against insuring a life. No doubt a discharge from the ear should 
always be regarded with suspicion ; an opinion which is borne out 
by an inspection of the following table, showing the relations be- 
tween the duration of the discharge and the acute symptoms. The 
cases are taken from a paper of mine in the Medico- Ohirurgical 
Transactions for 1851. 
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It is true that many persons live long, having had, during the 
whole of life, a discharge from the ear without any disease of the 
bone ; others live many years with a discharge, but at death the 
bone and dura mater are found aifected, and might under many cir- 
cumstances have assumed an active form of disease, ending in death. 
It is important, therefore, to be able to form an opinion respecting 
cases of the kind. To do this, it is first necessary to decide upon 
the source of the discharge. If it arises from the dermoid meatus, 
the membrana tympani being entire, thete is, as before stated, most 
probably irritation in the tympanic cavity or mastoid cells, of which 
irritation the discharge is the symptom. Unless there were simply 
some eczematous state of the meatus to account for the discharge, 
and unless the hearing power were perfect, such a case should be 
looked upon with suspicion, especially if attended with any synlp- 
toms of brain or cerebral irritation. Again, if the discharge issues 
from the tympanic cavity through a small or a valvular opening, 
and it is requisite to blow the nose forcibly to clear out the tym- 
panum, there probably is, or will be, some affection of the bone from 
the accumulation of the discharge. If there is a large orifice in the 
membrana tympani, or that membrane is absent; if there is no ulcer- 
ation of the mucous membrane of the tympanum ; if there is some 
power of hearing remaining; and if, by pressing and tapping the 
region round the ear, no pain is felt ; and if there are no other 
symptoms of disease in the ear or head, I think it may be assumed 
that there is no disease of the bone ; and that by attention to daily 
syringing, and the other plans alluded to when speaking of the 
treatment of these affections of the ear, there is a fair prospect of 
the disease remaining confined to the mucous membrane of the ear. 
On the other hand, it becomes a duty to state that any negligence 
on the part of the patient, by which the discharge should be allowed 
to collect so as to fill up the orifice in the membrana tympani— a 
blow on the ear, an attack of fever, or any severe illness, might 
cause an irritation in the ear, which, if unattended to, might advance 
to the bone. 



CHAPTER XV. 

THE DISEASES OF THE NERVOUS APPARATUS OP THE EAR, 
PRODUCING WHAT IS USUALLY CALLED "NERVOUS DEAF- 
NESS/' 

a. DISVA8V8 IH WHICH THS VAR ALOUE IS AFFBCTBD : — 1. FROM C05CU8SI0K — THRBE 
M0DB8 — BL0W8 ON THB BAR — LOUD 80U1ID8 — FALLS. 2. FROM THB APPLICATION OF 
COLD^COLD AIR — COLD WATBR. 3. FROM THB BFFBCT OF MORBID POISONS — RHEU- 
MATIC FBYBR — TYPHUS FBYEB — SCARLET PEYBR — MUMPS — OOUT. b. DISEASES IN 
WHICH THB BRAIN AS WELL AS THE EAR IS AFFECTED : — 1. MENTAL EXCITEMENT 
~-OYBR-STUDT — SORROW. 2. BODILY DEBILITY — WANT OP SLEEP — ACC0UCBEMENT8 — 
OTBB-BXHAUSTION IN HOT CLIMATES — FASTING — NEURALGIA. 

The nervous apparatus which receives the sonorous undulations 
from the tympanum, and conveys them to the brain — one of the 
most delicate structures in the human body — is liable to many 
functional and organic derangements.^ As some cases of deafness 
dependent upon the derangement of the nervous apparatus con- 
nected with the organ of hearing, appeared to be caused by the 
condition of the brain generally, or of that part in intimate relation 
with the acoustic nerve, it has seemed desirable to divide the ner- 
vous diseases of the ear into two classes : to the first of which 
belong those cases where the special nervous apparatus of the organ 
is alone affected ; to the second, those where the brain, conjointly 
with the ear, seems to be injured. 

The first class may be subdivided into diseases arising from — 

(1.) Concussion. 

(2.) The application of cold. 

(3.) Various poisons: as that of typhus, scarlet, or rheumatic 
fevers, of measles and mumps, of gout, of an accumulation of bile 
in the blood, and of quinine in large doses. 

And the second into diseases arising from — 

* As I hmYe nothing to add to tbo descriptions usually giyen of the anatomy of the laby- 
Hnth, I hMf Bol entenkl npon the subject. 
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(1.) Excess of mental excitement. 
(2.) Physical debility. 



(a.) DISEASES IN WHICH THE EAR ALONE IS AFFECTED. 

This section will be occupied with a review of the various kinds 
of disease comprehended under the first of the above classes, all of 
which are usually accompanied by more or less of congestion. 

(1.) DehiWy of the Nervous Apparatus of the Ear produced by 

Concussion, 

Concussion may arise in three ways; either from a blow on the 
ear, or from the effect of loud sounds, or from a jar of the whole 
frame. Affections of the nervous apparatus of the ear, as the 
result of blows on the external organs, are not very common, sinc^ 
as a general rule, the membrana tympani gives way and is ruptured, 
and consequently the shock on the drum is so far modified in its 
effect on the ossicles and the fenestra ovalis, that the contents of 
the labyrinth receive no greater injury than that which causes a 
slight dulness of hearing for a few days. 

Cases of more permanent injury to the acoustic nervous appa- 
ratus do, however, sometimes happen from the effects of a blow oft 
the ear, as in the following case. 

Injury to the nervous apparatus of the ear, produced by a bbtp w 
that organ, — A physician in London, while playing with his litde 
children, suddenly brought his right ear in contact with the bead 
of one of them, causing a rather severe concussion on that side of 
his own head. The concussion was instantly followed by a singing 
in the ears. I saw the patient soon after the accident^ but could 
detect no unnatural appearance in the membrana tympani; and on 
carefully testing the hearing power by the watch, there appeared 
to be no dulness of hearing. This physician has been seen by me 
from time to time since the accident, and he tells me the singing 
remains as it was on the day the concussion took place. 

The nervous apparatus of the ear is frequently injured also from 
the effect of a general concussion of the body, in which case tbe 
hearing power is often entirely destroyed. The well known in- 
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stance of the late Dr. Kitto, who was rendered wholly deaf by a 
fall from the top of a house when a boy, may be noticed in illus- 
tration, and some others follow which have fallen under my own 
observation. 

Fatal deafness in the right ear, and partial deafness in the left, 
folloioing a fall from a fiorse. — The Rev. R. F., aged 53. During 
many years his hearing has been dull during a cold. Five years 
before seeing me, he had a fall from his horse, and the fall was fol- 
lowed by a discharge of blood from the right ear for the space of 
two days, and subsequently of matter. For some days after the 
accident, the air whistled out of his right ear whenever the nose was 
blown. Since the accident, the right ear has been entirely useless, 
and the left so deaf that he has to be loudly addressed within a 
yard of that ear. There has also remained a constant singing noise 
in the head. On inspection, the hearing of the right ear was found 
to have been wholly destroyed, and the membrana tympani pre- 
sented an orifice, the margins of which were opaque and uneven. 
Left ear. — The membrana tympani was dull on its surface, and in 
parts calcareous. 

In some instances, slight amelioration of the deafness following 
the accident takes place, as in the next case. 

Total deafness in the right ear following a fall from a phaeton ; 
gradual improvement. — The Rev. J. L., aged 85, had a deafness in 
the right ear during a cold four years ago. In the same year he 
fell from a phaeton, and was unconscious for some days. When he 
recovered his sensibility, he found that there was a hissing sound, 
like that from a teakettle, in the right ear, which was completely 
deaf. During two years, however, subsequent to the accident, the 
power of hearing gradually improved, so that the patient is able to 
hear a loud voice with that ear. The noises still continue, and are 
aggravated by wine, or by bodily or mental fatigue ; when writing 
or studying, these noises become overpowering, but in the morning 
are much lessened. On inspecting the right ear, the air is distinctly 
heard by me to enter the tympanic cavity, but the patient experi- 
ences no sensation in the ear when it enters. A loud ticking watch 
is beard. When spoken to through a trumpet, loudly and slowly, 
the voice is heard, but not till a second or two after the word has 
been uttered. The membrana tympani was opaque. 

The violent shock communicated to the nervous system of the ear 
(most probably through the medium of the membrana fenestrsa ro- 

24 
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tundee) in the act of coughing, sometimes produces deafness; in- 
deed, in some cases, hooping-cough seems rather to cause deafness 
by this means than by the agency of poison. 

Nervoits system of the ear injured by violent coughing, — Mrs. A. 
consulted me in 1851, and stated that a week previous to her visits 
directly after coughing, she experienced a pain in the left ear, which 
lasted for two hours, together with a loud singing noise which has 
never ceased. She complains of an unpleasant sensation as if 
sounds passed through the ear, and is troubled with a sense of giddi- 
ness, and a feeling of confusion in the head. Every step she takes 
sounds like the beating of a drum. The membrana tympani was 
fallen in, and its surface dull. The watch was heard only when in 
contact with the ear. Means having been used to diminish the con- 
gestion of the nervous apparatus of the ear, the distressing symp- 
toms of nervousness and giddiness disappeared, but the singing 
sounds remained. 

The concussion upon the nervous system of the ear resulting from 
loud sounds is a very common cause of deafness. In a previous part 
of this volume, when speaking of the functions of the ossicles and 
muscles of the tympanum, it was shown that the one use of the 
tensor tympani muscle is to render tense the membrane of the 
fenestra rotunda, as well as that of the larger membrane; and in 
this tense condition the membrane of the fenestra rotunda is thrown 
into vibratory movements of much less extent than when it is in a 
relaxed state. When a loud sound is anticipated, the tensor tym- 
pani muscle draws the membrana tympani and the membrana fenes- 
tras rotundsB tense; so that when the approach of a loud sound is 
expected, it rarely injures the ear. On the contrary, however, when 
both membranes are comparatively lax, the same sounds throw them 
into very extended vibrations, and the fluid in the cochlea by the 
magnified movements of the membrana fenestrse rotundas is so con- 
cussed as to injure, and often most seriously, the expansion of the 
auditory nerve in the labyrinth. 

Injury to the nervous apparatus of the ear may be produced by a 
variety of sounds. Cases have been seen by me in which a cannon- 
ade at land or sea, or the firing a single cannon, has produced the 
injury; and others have occurred where an explosion of gas, thun- 
der, a pistol shot, or even loud shouting near the ear, have resulted 
in the same efibct ; but the most common cases are those which fol- 
low the long- continued sport of shooting, where the deafness almost 
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invariably occurs in the left ear, which is turned towards the gun 
during its explosion, and consequently receives the direct concussion. 

The treatment in recent cases when the patient is suffering from 
the immediate effect of the shock, consists in the removal of the con- 
gestion by the application of leeches, or by cupping ; by the admi- 
nistration of mild aperients; by strengthening the general nervous 
system as much as possible, and by securing the ear against the 
effect of loud sounds. 

Noises in the ears, deafness^ and a feeling of deadness in the head 
following the sound of a pistol shot; relief — Mr. C. S., aged 45, a 
fortnight before consulting me, fired a pistol, for the first time in his 
life, in the open air on a cold frosty day. The concussion was in- 
stantaneously followed by a hissing noise in each ear, but more es- 
pecially in the right, and he also felt a shock throughout the whole 
of the head, followed by a "feeling of deadness" in it. Since the 
accident, he has been dull of hearing, and has observed, among 
other things, that he could not hear the "ring of money." Leeches 
and mustard plasters were applied behind the ears, and small doses 
of calomel and colocynth were administered. Immediate relief to 
the head and ears followed the application of the leeches, and in a 
week the hearing had improved, and the noises diminished. 

Nervous apparatus injured by the report of a cannon, — W. L. C, 
Esq., aged 73, about four months before consulting me, his hearing 
being then perfect, was sitting in the open air at Brighton, looking 
upon the sea, when a cannon near where he sat was fired, without 
his having any idea of such a proceeding being about to take place. 
The concussion was immediately followed by a singing in the ears, 
or rather about two yards from them, and a sensation as if water 
were rushing through them. Since the accident, he has heard a 
whisper very distinctly, but a loud voice causes unpleasant jarring 
sensations in the ears, and deafness to all sounds. In another case, 
the ear was "benumbed" for some time after the patient's child had 
shouted into it. 

Nervous apparatus of the ear injured by very hud shouting ; very 
distressing noises; great relief — When surgeon to the St. George's 
and St. James's Dispensary, a poor man applied to me for relief 
firom deafhesB and very distressing noises in the left ear. The 
latter had lasted several years, and the patient, a strong muscular 
tttto, thlnlQi they were caused by the loud shouting he is obliged to 



372 THE DISEASES OF THE EAR. 

practice as a Lawker of fish. These noises come on in the left ear, 
and after remaining there some time advanced to the left side of 
the head; they have increased lately, sometimes resembling "a 
rapid tinkling," at others being like the driving of a sledge ham- 
mer ; but most commonly they resemble the roaring of the sea. 
When at their loudest, as after exertion, the house seems to go 
round with him. The ear is quite insensible to any sound but that 
of these noises. The right ear is healthy. On examination, the 
membrana tympani of the aflFected ear was found to be opaque, and 
the air passed through the Eustachian tube with a loud crackling. 
As this was a local affection, as the patient was a strong man, and 
as the symptoms were increased by any cause which increased a flow 
of blood to the organ, I determined to treat the case as one of con- 
gestion, and accordingly ordered the patient to apply twelve leeches 
below the ear, followed by a cantharidine cerate dressed with ungu- 
entum hydrargyra, at the same time that the outer half of the 
meatus was washed with a solution of nitrate of silver sufficiently 
strong to produce desquamation. This was followed by the use of 
a solution of chloride of zinc (six grains to the ounce) to the mea- 
tus, so as to cause a discharge. The result of this treatment was 
satisfactory. The noises, the patient says, " have not been so loud 
or nearly like it;" and ten days subsequently to this report, he 
said that his head was much better, and " he could do his work with- 
out being obliged to give up." 

Nervovs apparatus of the ear injured by the explosion of bladders 
of gas. — J. B., aged 64, was admitted under my care at St. Mary's 
Hospital in 1853. He stated that nine months previously, directly 
after the explosion of two bladders of gas at the distance of a yard 
from his head, he suddenly became so hard of hearing, that he ooold 
not hear a voice except when spoken to distinctly at a distance of 
two yards from the head. The explosion was followed by a singing 
sound in the ears, which gradually subsided. The watch could not 
be heard at a distance of more than two inches from the right ear, 
and only when in contact with the left. The treatment consisted 
in the application of leeches below the ears, but the patient did not 
return to report progress. 

The following is a well-marked case in which the nervous appa- 
ratus was injured by shooting. 

Deafness in the left ear, following shooting j and temporarily «•• 
creased by a day^s sport. — F. F., Esq., aged 2S, aeoqatoiairi to 
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shoot, has been gradually becoming dull in the left ear. For two 
years he has not been able to hear general conversation distinctly* 
and the striking of the clock seems no longer attended by the natu- 
ral sound. Is more dull of hearing during a cold. Is not aware 
of any cause that could have produced the deafness. The right ear 
was in a natural state; by the left the watch was only heard at the 
distance of half an inch. The treatment consisted in the use of 
gentle counter-irritants over and around the ear, and in doing all 
that could be suggested for diminishing local and general conges- 
tion. This treatment was followed by great improvement at the end 
of about three weeks, when the watch could be heard at a distance 
of four inches— an improvement which continued, with the excep- 
tion of a considerably increased amount of deafness which ensued 
upon a morning's shooting. This increased deafness continued for 
some days, and then gradually diminished. The last time the patient 
was seen by me, the hearing had not yet regained the previously 
improved state, for the watch could only be heard in contact with 
the ear. 

Not having had the opportunity of ascertaining the condition of 
the ear by the aid of dissection, I have assumed that in these cases, 
arising from shooting, the nervous system of the ear is defective. 
The grounds of this conclusion are, that the noises and defective 
hearing followed immediately on the concussion, and all the symp- 
toms indicated that a shock had been given to the nervous system. 
The secondary effect of this concussion, it can scarcely be doubted, 
may be anchylosis of the stapes to the fenestra ovalis. In cases, 
indeed, when the nervous system of the ear has received a very 
severe concussion,- and deafness has subsequently slowly come on, 
I have convinced myself of this anchylosis by dissection, and will 
now relate one or two cases of the kind. 

Concussion of the nervous apparatus of the ear by thunder ; com- 
plete (ka/ness. — T. D., aged 80, is so completely deaf that he can- 
not hear any sound. He states that, fifteen years ago, when in a 
thunder-storm on the coast of Guinea, he was rendered thoroughly 
deaf by a clap of thunder, and since then has not heard a sound. 
On examination, an orifice was observed in each membrana tym- 
pani. No treatment was attempted, but about two years after the 
examination, the opportunity was given me of dissecting his ears, 
which' were in the following morbid condition. 

Mighl MTd — ^At the posterior part of the membrana tympani was 
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an orifice about two lines in diameter, the remaining portion of tbe 
membrane being white, thick, and tense, and more concave exter- 
nally than natural; parts were also calcareous. In tbe centre of 
the remnant of the membrana tympani is a space about half a line 
in diameter, in which the epidermoid, dermoid, and mucous layers 
alone remain. The long process of the incus and the crura of the 
stapes are gone, and the expanded base of the stapes is attached to 
the fenestra ovalis more firmly than natural. The membranous 
labyrinth was atrophied, and the nervous fibrill» of the cochlea 
appeared the same. 

Ltft ear. — Like the right ; except that the crura of the stapes 
were only partially absorbed. 

In another case of total deafness produced by a loud cannonading, 
the only morbid condition that could be detected by me, on dissec- 
tion, was that the otoconie was more abundant than natural, while 
in the vestibule there was a deposit of oval-shaped cells. 

Besults similar to those noticed as following the practice of shoot- 
ing, also occur to operatives engaged in occupations involving very 
loud sounds. Thus in a large factory for making steam-boilers, I 
found a great number of men engaged in riveting the bolts^ and 
therefore obliged to work inside the boiler, who were very deaf. It 
will be very interesting to ascertain by post-mortem inspection the 
pathological condition of the ear when subjected to such loud 
sounds, and some day perhaps the opportunity will be afforded me 
of doing so. 



(2.) The effect of the application of cold on the nervous apparatus 

of tlie ear. 

There are two classes of cases in which a diminution of the tem- 
perature is found to be injurious to the ear; in tHe one cold air, in 
the other cold water, is the agent producing the effect. I have 
known engine-drivers to suffer from deafness after being exposed to 
a cold blast, and huntsmen also who have had a sudden " check" 
when very hot, and have then stood about while a bitter east wind 
was blowing upon them. The effect of the application of ooJd 
seems, in the first instance, to produce congestion; and then to 
lead to the symptoms of noise in the ear and of deafness, which 
appear to depend upon a depressed or depraved action, subsequeut 
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to and resulting from the congestion. In what the depraved action 
consists, it is, however, difficult to determine. The congestion often 
yields to the application of leeches; and the depraved action is fre- 
quently diminished, sometimes wholly removed, by the use of gentle 
counter-irritants, tonics, shower-baths, &c. 

The first series of cases consists of those in which the injury fol- 
lowed exposure to cold air. 

Total deafness in both ears following exposure to cold by sleeping 
in the open air, — A farm-laborer, aged 28, was admitted under my 
care at the St. George's and St. James's Dispensary, in June, 1850, 
on account of complete deafness in both ears. He said that eighteen 
months previously, after sleeping in an open cart in which he was 
riding in the winter, a usual practice with him, intense pain came 
on between the right temple and ear, which was relieved by the use 
of veratrine ointment. About three weeks after the exposure to 
cold the deafness made its appearance, at first for a day or two 
only, and then disappeared ; in the course of a few days, however, 
it recurred with increasing intensity and once more disappeared. 
This recurrence and disappearance of the deafness ending after a few 
more days in total and permanent loss of hearing. At the present 
time he cannot hear a gun, even if fired close to the head. He 
complains of loud noises in the head, and of great heaviness and 
sleepiness. All kinds of empirical treatment had been tried on 
him; oils of various kinds had been dropped into the ears, with 
brandy and salt, and then hot baked salt behind them; every 
species of medicine had been given, and he had been cupped and 
blistered at the nape of the neck, but without producing any good 
eflfect. On examination, the upper part of each membrana tympani 
was found to be red, the lower part being concave and white ; air 
entered through the Eustachian tube and caused a loud cracking 
sound. Some relief to the head-symptoms followed a discharge 
from each meatus, which was kept up by the application from time 
to time of the chloride of zinc. 

Deafness and singing in the ears following exposure to cold while 
skating. — J. V., Esq., aged 49, consulted me in March, 1852. His 
health was good, and his constitution strong. He stated that twelve 
or fourteen years previously, while skating on a bitterly cold day, a 
singing sound suddenly came on in the left ear, which has remained 
ever since; being at times very loud, and then much subdued. A 
few years after this exposure, the left ear became gradually dull of 
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hearing, and recently both the singing and dulness of hearing have 
increased. The power of hearing varies, but is not worse after 
fatigue or excitement. With the right ear the hearing distance was 
three inches; with the left half an inch only. Two leeches were 
ordered to be applied below each ear, and the ears to be syringed 
with warm water, the object being to remove congestion. This 
treatment was followed by relief; but with the further progress of 
the case I am unacquainted. 

Two other cases of injury produced by the application of cold air 
to the ear may be briefly alluded to. The first was that of a gentle- 
man, aged 21, who ten months before my seeing him, being exposed 
to a very cold February wind blowing in the left ear, had a singing 
and pulsation ensue within that organ ; these sensations are unac- 
companied with deafness, and are worse while in bed or reading. 
At times they wholly disappear. The second case is that of a clergy- 
man, aged 66, who having been exposed to cold in a railway car- 
riage, three years before my seeing him, was subsequently attacked 
by a whizzing sound in the left ear, which has never ceased. By 
sitting up late at night, or by entering a warm room from the cold 
air, the sound is increased, but is better rather than worse after 
dinner. Complains of dulness of hearing, as general conversation 
is not heard. 

The following are cases where the application of cold water 
resulted in injury to the ear: — 

Deafness follovnng bathing in cold water. — T. F., aged 19, saw 
me on account of his deafness. He said, that more than a year pre- 
viously deafness came on slowly, after bathing daily in cold fresh 
water, and in a month or six weeks he became as deaf as at present 
The affection has been stationary for some months. He requires 
speaking to loudly within the distance of a yard, and at times suffers 
from a buzzing in the ears. He is not deafer during a cold, and 
does not hear better in a carriage. The right ear is rather worse 
than the left. The previous treatment consisted in dropping oils 
into the ears, and in syringing themVith warm water. In each ear 
the watch was heard only when in contact. The membrana tympani 
appeared to be slightly more concave than natural, and its sur£EU^ 
was dull and congested. The treatment consisted in the application 
of a vesicating paper behind each ear, and in taking small doses of 
blue-pill and iodide of potassium, a treatment which was followed 
by a slight amelioration of the symptoms. 
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Dtafnesa produced in ivx) days by dipping the head in cold water, 
— A girl, aged 14, the daughter of a farmer, consulted me in 1853. 
She stated, that two years previously, when very much heated, she 
plunged her head into cold water, and two days afterwards became 
so deaf that she required to be loudly spoken to close to the head. 
The deafness varies slightly, being worse during a cold, and at times, 
from no assignable cause, better. The treatment consisted in keep- 
ing up a slight discharge from the surface of each mastoid process, 
and in giving small doses of the bichloride of mercury (one-thirtieth 
of a grain) with gentian, daily. The treatment, pursued during two 
months, ^resulted in decided improvement. 

Deafness and noises in the ears after lathing. — A man, aged 29, 
was admitted under my care at St. Mary's Hospital, in July, 1853. 
He said, that six years before, after bathing in a canal of cold fresh 
water, he became rapidly deaf in both ears, and in the course of a 
week was so deaf as to require to be distinctly spoken to quite close 
to him ; complained from the first of buzzing noises and pulsations. 
The deafness and the noises increase in damp weather, or when 
be is tired; and he also hears worse in a carriage and amid loud 
sounds. The treatment consisted in the application of gentle 
counter-irritants over each mastoid process, and in taking altera- 
tiveSy but without any beneficial effect. 

(3.) Deaf ness produced by the action of morbid poisons on the 

nervous apparatus of the ear. 

As has been stated, in addition to the causes just detailed, the 
nervous apparatus of the ear oftien suffers from the action of the 
poisons of gout, typhus fever, scarlatina, measles, or mumps. 
Though unable to furnish any information of the modus operandi of 
the several poisons enumerated, in some cases where the functions 
of the organ have been wholly destroyed, the nervous apparatus of 
the ear, on dissection, has been found by me completely disorgan- 
ized, and the fiuid in the cochlea and vestibule dark colored, and 
occasionally tyiged with blood. Many of the cases of acquired 
deaf-dumbness originate in the effect of poisons of various kinds. 
A careful consideration of the symptoms attendant upon these cases, 
and the results of treatment, indicate that whatever may be the 
immediate effect of the poison on the nervous tissue, the secondary 
effect is to produce congestion of that tissue. 
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Noises and deafness after rheumatic fever. — Miss B., aged 86, 
consulted me in 1851. She stated, that ten years previously she 
had an attack of rheumatic fever, which was followed by dulness of 
hearing in the right ear, and accompanied by a constant whizzing 
sound and a pulsation which extended over the head. The left ear 
has lately become dull. The watch was heard only when pressed 
upon the right ear, or at a distance of six inches from the left. 
Neither ear presented any appearance of disease, except a slight 
dulness of the surfece of the left membrana tympam. The treat- 
ment consisted in applying mustard plasters and stimulating lini- 
ments to the nape of the neck, and the ethereal solution oT oantha- 
rides behind the ears. The result of two months' perseverance was 
such an improvement of the hearing power, that conversation could 
be more distinctly perceived, and the watch could be heard at half 
an inch from the right ear. 

Total deafness following an attack of rheumatic fever, — ^Mr. M. 
G., aged 17, a year and a quarter before consulting me, had a bad 
attack of rheumatic fev^r, which was followed by noises in both ears 
and gradually increasing deafness, so that in a month after the 
fever he could not hear any sounds. Since the attack, has now and 
then heard loud sounds for a very short time; but when he saw me 
he was so deaf that he could not hear anything, even when the poker 
and tongs were knocked against each other. The ears had been 
syringed, blistered, and galvanized without any eflFect. There was 
no appearance of disease in either ear. The case was at once 
regarded by me as incurable. 

Partial deafness following an attack of typhis fever. — Miss A. 
M., aged 16, saw me on March 1st, 1851. Eleven years previously 
she had an attack of typhus fever, and during the illness became 
so deaf as not to be able fi) hear the human voice. After the 
symptoms of fever had disappeared, the power of hearing slowly 
returned, until she was able to hear when loudly spoken to close 
to the head. There was no appearance of disease in either ear. 

Partial deafness following fever. — P. A., Esq.,-aged 49, consulted 
me in December, 1853. Twenty years before, he had an attack of 
fever, during and for some time after which he was so deaf as to 
require to be spoken to close to the ear. The hearing gradually 
returned, and at the end of two years he heard perfectly well for a 
very short time, when the deafness as gradually returning, he soon 
had to be loudly spoken to within a yard of the head. Does not 
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now complain of noises, but has had a ticking sound in the ears. 
The deafness is worse after flurry, excitement, or fatigue, after 
dinner, wine or beer ; a single glass of either of the latter increases 
the deafness instantaneously. Is better after a discharge from the 
nose, and while riding in a carriage. The hearing power of the 
left ear is gone. On examination, no unnatural appearance was 
detected in either ear, and the watch was heard when pressed upon 
the right ear. 

Total deafness following an attack of fever. — Miss C. J., aged 
21, when a child had an attack of fever, since which time she has 
gradually become deaf, and at the present moment cannot hear 
even a loud clapping of the hands. Five years ago both tonsils 
were partially removed, and their remnants have recently been 
snipped, with no eftect except that of producing great mental 
depression. There was no appearance of disease in any part of 
the organ. 

The poison oi scarlet fever, like that of typhus, sometimes injures 
the nervous apparatus of the ear, and not unfrequently complete 
deafness is the result. The following are illustrative cases. 

Dulness of hearing following an attack of scarlet fever. — Mrs. S., 
aged 26, had an attack of scarlet fever, eight years previous to 
consulting me, and since that time has been troubled with a dul- 
ness of hearing, especially during a cold. A year ago, after having 
suffered much trouble, and after being in weakly health, the power 
of hearing gradually decreased, and this decline was accompanied 
for the first time by pain, with irritation and discharge in both ears, 
together with constant noises like the blowing of bellows. Is 
unable to hear general conversation, but a single voice is heard 
distinctly. The left ear is worse than the right. On examination 
of the right ear, the surface of the meatus was found to be dry and 
to contain small portions of epidermis ; the membrana tympani was 
opaque, and the Eustachian tube pervious. The left ear was in a 
similar condition. 

Complete deafness in the right ear 2^^oduced by the j^oison of 
scarlet fever. — Mr. H., aged 20, had an attack of scarlet fever at 
four years of age, since which time the right ear has been so deaf 
as not to be able to hear even the slightest sound. On examination, 
the right membrana tympani was observed to be more opaque than 
natural, and the left ear was perfect in every respect. 

Mumps. — The peculiar poison which causes the disease generally 
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known by the name of mumps is very often the source of complete 
deafness, which, however, usually occurs in one ear only. In these 
cases, the nervous apparatus is evidently affected, as the deafness 
comes on suddenly, is usually complete, and, as a general rule, no 
appearance of disease can be detected in the meatus, membrana 
tympani, or tympanic cavity. When the nerve is not wholly para- 
lyzed, and some, although it may be a very slight degree of hear- 
ing remains, the only plan of treatment which can be recommended 
is the use of gentle counter-irritation over and around the ears, at 
the same time that the ear is exercised by means of the elastic 
speaking-tube. 

The circulation of bile mixed with the blood is sometimes a caase 
of deafness, and it is also well known that large doses of quinine 
are also liable to be followed by temporary deafness. I have met 
with only one case in which permanent injury to the ear was 
assigned to the use of large doses of quinine. 

The poison of gout may also give rise to deafness and other pecu- 
liar symptoms in the ^ead. In two cases of this affection which 
came under my notice, it is interesting to observe that the head- 
symptom complained of, viz., a feeling of vacancy, was at once 
relieved by pressure upon the air contained in the external meatus. 

Distressing sensations produced in the ears by gout. — D. T., Bsq^ 
aged 64, consulted me in June, 1857. He said that for the last 
four or five years he had been subject to attacks of gout, which had 
at times caused him great inconvenience, and the disease had recently 
made so much progress as to make him fearful that his brain was 
weakened by its influence. He added that he was never really clear- 
headed, excepting just after an attack of gout> when he supposed 
his blood was temporarily freed from the poison. He had rapidly 
aged in the course of the previous two years. An extremely dis- 
tressing symptom had lately presented itself in the form of a pecu- 
liar sensation of vacancy in the ears, accompanied sometimes by a 
low humming sound. There was no deafness, and the patient 
applied to me only on account of the sensations in the ear. On 
examination, small deposits of gouty matter were observed in the 
substance of the right upper eyelid; the surface of the meatus ex- 
temus was of a bright red color; the circumference of the mem- 
brana tympani and of the long process of the malleus were also red; 
while the surface of the tympanic membrane was very bright. Air 
passed freely, and with- the natural sound, into the tympanic cavity* 
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The hearing power was perfect. By what, therefore, could the dis. 
tressing symptoms be caused ? Were they the result of congestion 
of the nerve? — a condition which, it seemed to me probable, might 
render the nerve so exquisitely sensitive, that the ordinary sounds 
ever floating in the air might become a source of excitement to the 
ear. Being aware also, from previous experience in similar cases, 
that pressure upon the external meatus so as to shut out or diminish 
the sound in the meatus would remove the symptom complained of, 
I closed with my fingers each external meatus, and the unpleasant 
symptoms at once disappeared. On subsequently exerting a gentle 
pressure on the ears by the introduction of cotton steeped in water 
into each, the patient was enabled to leave in comparative comfort. 
For the purpose of preventing the recurrence of the symptoms, it 
was of course requisite to diminish the congestion, for which pur- 
pose two leeches were applied below each ear, small doses of colchi- 
cum administered, and strict attention to diet enjoined. The quan- 
tity of wine was decreased from four to two glasses daily, and in 
lieu of beef and mutton, of which he had been in the habit of 
partaking very abundantly, he was ordered to live principally on 
poultry, game, and fish, with abundance of farinaceous food and 
vegetables. The result of this treatment was the removal of the 
distressing symptoms in the ears, and the gradual disappearance of 
the attacks of gout. 



(ft.) DISEASES IX WHICH THE BRAIN AS WELL A3 THE EAR, 

APPEARS TO BE AFFECTED. 

(1.) Debility of tlie nervous apparatus arising from mental 

excitement, 

A young lady, of about 25 years of age, is brought to me by her 
mother, on account of deafness in both ears, one being much deafer 
than the other. The patient is pale, rather thin, and has a look of 
depression. She complains of humming noises in both ears, and 
hears better in a carriage. Upon examination her pulse is feebler 
than natural, and the deafness is so considerable that she requires 
to be loudly spoken to within a yard of her ears. There is no mor- 
bid appearance in any part of the ear, and the Eustachian tube is 
in a natural state. On inquiring as to the origin of the deafness, 
the parent states that they had not been able to detect any cause. 
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The deafness came on three years previously, when the young lady 
was in good health, and gradually increased, till in four months the 
patient had become as deaf as now. She is rather deafer after ex- 
citement and during fatigue. There is no hereditary tendency to 
deafness. The young lady has remained at home with her mother, 
has taken plenty of exercise in the open air daily, and retired to 
bed early ; but, for some reason or other, her nervous system was 
not strong, and she was easily excited. On further questioning, 
it is found, that about the period when the deafness came on, the 
patient was particularly nervous, and ultimately it turns out, by 
her confession, that she had been deeply grieved by the conduct of 
one of her friends, and had often lain awake at night indulging in 
sorrow, and that, at such periods, the noises came on in increased 
force. 

Another young lady, aged 19, is brought just aft»r leaving school, 
where she was well taken care of, and so liked by all, that she even 
preferred school to home. Her parents stated that six months 
before, without any apparent cause, their daughter had grown gra- 
dually deaf, and can at present hear only when very distinctly 
spoken to, within a distance of two or three yards. The deaftiess is 
worse during excitement. There is no appearance of disease in the 
ears, and the girl is strong, active, and healthy; her nervous sys- 
tem is, however, very sensitive, her feelings most acute, and she 
broods in silence over slight mental troubles which would pass 
unheeded by ordinary persons. Perhaps all attempts to find out 
the cause of the deafness are in vain; and the parents go away with 
the assurance froni the medical man, that at the time the deafness 
first appeared there must have been some cause of mental excite- 
ment to call it forth. After the lapse of a shorter or longer period, 
the medical man learns, perhaps, that at the time in question the 
young lady at school suffered a great deal of mental anxiety, owing 
to her religious views being in an unsettled state. 

These two cases are good types of the class of nervous deafiiess 
now under consideration. The causes may be very numerous, and 
in some instances are but slight, compared with the distressing 
symptoms which ensue ; but it must be borne in mind that, as a 
general rule, the nervous system has, from a variety of causes, been 
allowed to sink into a weakened condition. Thus the child may have 
been overworked, have suffered from indigestion, had too little exer- 
cise or not enough sleep; ventilation also may have been defective. 
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In a depressed state of health from any of these causes, an appa- 
rently slight additional cause may produce the injurious effects on 
the nervous system which has been indicated. Sometimes there is 
no diminution of the hearing power, and the patients complain not 
of deafness, but rather of singing noises, which are increased by 
any mental excitement. In some cases the noises are not constant, 
but only appear after mental emotion; the slightest unpleasant 
thoughts are sometimes sufficient at once to induce the noises. 

The deafness and noises in this class of cases, if slight, can be 
cured by removing the cause (a depressed state of health), and by 
giving tone to the nervous system by tonics and by local applica- 
tions to the ear. In some cases, however, of this species of nervous 
deafness, the symptoms of noises become so greatly aggravated, 
that unless their peculiar character had been detailed by several 
patients, it would be difficult to credit their existence. They may 
commence with a gentle singing, then incre«nse to a hissing or wiz- 
zing sound, that suddenly changes to a series of sharp cracks, like 
pistol-shots, followed by a rushing sound like the wind, or the es- 
cape of steam from a boiler, after which a rolling may ensue like 
thunder. These sounds vary much in intensity, being increased in 
some by rainy weather, in others by an easterly wind ; bodily fatigue 
may sometimes cause them to be magnified, but the source of in- 
crease is usually some discomfort or excitement of mind. A young 
lady, for instance, comes into my room with her mother to consult 
me, and she says that the noises became rather worse *than usual 
when told that she was going to see a medical man ; that they were 
accelerated when entering my house and waiting in the dining- 
room; and that they reached their acme of intensity after the ex- 
citement attendant upon my examination of the ears, and question- 
ing her about the symptoms. The important problem for consider- 
ation is, can the ears be improved? So far as my present expe- 
rience extends, I may say that a large number of the worst cases 
can be but slightly influenced by treatment; but there is still a large 
number which may be very greatly benefited by measures calcu- 
lated to brace the nervous system; as tonics, fresh air, exercise, and 
mental repose. In these cases I am giving electricity a trial. 

Debility of the nervofts apparatus of the ear, produced by over- 
study. — Lady D. brought her child to me in June, 1852. The young 
lady was twelve years of age, thin, rather tall of her age, and pale. 
The pulse was weak ; the tonsils large and red ; the mucous mem- 
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brane of the fauces red, thick, and rugous. The sub-maxillarj 
glands were somewhat enlarged, and she had been subject to glandu- 
lar swellings in the neck. The appetite was good, and she partook 
freely of meat twice daily. She was taught at home with her sister 
by two governesses, one being for languages. She devoted between 
eight and nine hours daily to her studies. The history given me 
was, that during the last two years, without any assignable cause, 
the power of hearing had gradually diminished, and there had been 
slight noises in the ears at times^ On inquiry, it was elicited that 
she was greatly interested in her studies, and very anxious to make 
progress in them, never much tiring of her lessons. Her interest 
in them increased to excitement, and she was often agitated and 
distressed^ at not being able to accomplish as much as she desired. 
On exatnining the ears, a slight dulness was observable in each 
membrana tympani ; the Eustachian tubes were pervious, but the 
hearing power was so diminished, that she required to be loudly 
spoken to within a yard of the head. 

This deafness was at times so greatly aggravated, that consider- 
able difficulty was experienced in making the patient hear at alL 
It was, therefore, palpable that there was considerable debility of 
the nervous apparatus of each ear, for which tonics were prescribed, 
also a gently-stimulating embrocation; fewer hours were to be de- 
voted to study, and light nutritious food, as game, poultry, fish, 
was to be taken instead of so much meat. All this resulted in 
some slight amelioration; but still the deafness was very con- 
siderable, and increased greatly at times. Under the circum- 
stances, another consultation took place, at which I clearly traced 
the attacks of increased deafness to more than usual nervous ex- 
citement following more than usual mental work. In addition to 
the previous tonic measures, entire rest from study in any shape 
was enjoined for three months, during the whole of which time the 
hearing gradually improved, and at the end of six months the 
patient was declared to be perfectly well ; and, although she has 
resumed her previous plans of study, moderated according to 
circumstances, the case remains satisfactory. 

To the above case the details of several others might be added, 
were not a brief allusion sufficient. Thus a lady, aged 27, consults 
me for deafness accompanied by noises which gradually came on 
during the previous four years. The nervous system never was 
strong, but underwent a severe shock, about the commencement of 
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the period mentioned, from the breaking off of a matrimonial en- 
gagement. With the continuance of the mental sorrow the deafness 
and noises had gradually increased, and were always accelerated 
after much mental dejection. 

Another lady, of nervous temperament and warm feelings, was 
sitting at home awaiting the return of a brother to whom she was 
greatly attached, when he was brought home dead from a fall in 
the street. For the space of a year the sister gave way to despon- 
dency, and, as she told me, the thought of her brother during the 
whole year was scarcely a moment absent from her mind. At the 
end of that time, as her spirits began to improve, noises appeared 
in the ears and head, dulness of hearing followed, and both noises 
and deafness so greatly increased, that in the course of another 
year, when seen by me, she was so hard of hearing as to require to 
be loudly addressed at the distance of a yard or two, while the 
noises had reached a pitch of extraordinary excitement. There 
was scarcely any conceivable sound, whether of thunder, cannon, 
firing guns, bells, hissing, rolling of the sea against the beach in a 
storm, or winds howling, to which this lady was not subject. These 
sounds intermixed and alternated in a manner quite indescribable. 
They remained of the same general intensity, varying somewhat 
according to the weather for several years ; when another severe 
domestic bereavement occurred, followed by some new noises of a 
still more intense character, but her deafness remained much the 
same. 

Another lady, who married at about 26 years of age, was sub- 
jected to severe domestic trials, which, after preying upon her mind 
for some years, ended in such total deafness, that she could not hear 
a pistol-shot fired close to her head. 

The variable amount of deafness in this class of cases is sometimes 
f ery marked. Thus, I had for a long while a patient under my care 
who, when perfectly tranquil, could distinctly hear his daughter 
reading to him at about the distance of a yard ; but if his daughter 
told him anything which excited his interest, he became so thoroughly 
deaf as not to be able to hear a sound, and would remain so until the 
excitement vanished, when his hearing would return. 

25 
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(2.) Dtbility of the nervous apparatus of the ear product by 

general bodily debility. 

It is difficult to draw a correct comparison between the number 
of cases of deafness dependent upon excess of mental excitement, 
and those arising from overtasking the body ; but from the data 
before me, perhaps those of the class now to be considered are 
the most common. They occur in both sexes, but are more fre- 
quently met with in the female ; and present great variety of form 
as well as cause. Sometimes they are temporary, and produced by 
a long walk, heated rooms, late hours, &c., when noises, with di- 
minished hearing power, come on, but disappear after rest. Other 
cases, and even some of those which come on suddenly, may, how- 
ever, remain more or less permanent. Thus, cases have been met 
with in my experience, in which patients have become totally deaf 
after the administration of too violent a purgative, or after an attack 
of diarrhoea or cholera, and after the nervous exhaustion attendant 
upon childbirth ; in some instances of the latter, the deafness has 
begun with the birth of the first child, and increased with each 
successive birth, until at last the nervous power was wholly lost 
Perhaps the most common cause of nervous deafness from physical 
debility is the want of proper care in the management of young 
persons, and particularly girls, when they are growing fast. In 
hospital practice, young nurse-maids who carry heavy children, and 
whose night's rest is often disturbed, and youths just entering 
laborious situations, are found to suffer. Any cause, in fact, which 
reduces the nervous energy of the body to a state too low for the 
due regulation of the functions of the various organs of the frame, 
may be followed by a manifest depression of the nervous power of 
the ears, which shows itself not merely in diminished power of hear- 
ing, but often by singing and other sensations in the ear, and some- 
times by severe pain, like tic douloureux. In cases where debility 
of the nervous system of the ear is the result of a debilitated state 
of the body, the pulse, as a general rule, is weak, and there are 
symptoms of previous or present indigestion. Generally, no un- 
healthy condition of the organ itself is apparent ; though in recent 
cases, the cerumen may be softer and more abundant than usual, 
and in old standing cases may even be absent. 

The treatment of cases of debility of the nervous apparatus of the 
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ear arising from bodily debility, consists in imparting, by every 
possible means, strength to the general system. Exercise in the 
open air, a due amount of rest and sleep, well-ventilated rooms by 
day and night, abundance of nutritious food, stiinulants in modera- 
tion, tonics in the shape of quinine, bark, strychnine, creasote, &c., 
should be prescribed ; while locally, gentle stimulants should be 
applied over and around the ear. I have never found the vapor 
of ether applied to the tympanic cavity by means of the Eustachian 
catheter of any service ; nor has my limited experience of the use 
of galvanism and ele<5tricity hitherto been favorable to their em- 
ployment. Some cases are decidedly amenable to treatment, and 
the noises diminish or disappear, while the deafness is greatly 
diminished ; but if the cause in which the deafness originated be 
allowed to continue, or if any debilitating influence be present, total 
deafness may ensue in spite of every remedial effort. The follow- 
ing cases are all interesting. 

Deafnessprodiiced by want of sufficient sleep ; cure. — In the early 
part of 1855, a young gentleman, aged 14, was brought to me by 
his father, on account of gradually increasing deafness. He ap- 
peared to be in tolerable health, and was at school in the neighbor- 
hood of London. No cause could be assigned for the affection, which 
had so far advanced as to cause him great discomfort from his ina- 
bility to hear what his masters said to him. On examination, it 
became apparent that the deafness depended upon debility of the 
nervous system, for there was no history of any other disease, nor 
was there any appearance indicative of disease. The patient had, 
however, occasional noises in the ears, following over-exertion, and 
he certainly was deafer when he was tired. On inquiry, I could 
discover no special cause for the deafness, as he followed the same 
rules and regulations which were pursued by all the boys in the 
school. I prescribed internally quinine, and a stimulating liniment 
externally, giving directions that he should not be over-worked. 
In a month's time the boy was seen again, but remained in much 
the same state, so I requested to be allowed to see the lady with 
whom he boarded, in order to ascertain further particulars as to his 
mode of living. On the most minute questioning no sufficient cause 
could be detected, except that, being very desirous to prepare his 
lessons well, he sat up so late that when the time arrived for getting 
up, he was so sleepy as to be roused with difficulty. It was at once 
rendered probable that the debility of the nervous apparatus of the 
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ear might be dependent upon the want of sleep ; and I therefore 
requested his friends to see that his duties were so relaxed that be 
could take as much sleep as he required, and gave directions that 
he should go to bed at eight o'clock, and sleep until he awoke of 
his own accord. The result was, that for several successive nights, 
he slept for fourteen hours, and by degrees the number was reduced 
to ten, which was his usual allowance for three weeks, at the end 
of which time he returned to me, when, to the gratification of all, 
it was found that his hearing was nearly restored, and be was no 
longer styled " the deaf boy" at school. This patient has been seen 
by me twice or thrice since, at considerable intervals, in conse- 
quence of the deafness returning ; but each time it was evident 
that the nervous system had been too much exhausted, and the 
administration of quinine, with less work, and an increase in the 
amount of sleep, soon restored the hearing. 

Total deafness prodtcced by the nervous shock consequent upon 
successive accouchements. — Mrs. B., aged 40, pale, and of a nervous 
temperament, consulted me in 1850, on account of complete deaf- 
ness in both ears. She stated that she had married in India ten 
years previously, and at the time of her marriage she could hear 
perfectly well. On the occasion of her first confinement^ previous 
to which her hearing was still perfect, she suffered a good deal from 
exhaustion, and this was followed by a great degree of deafness, so 
that she could scarcely hear what was said to her, even when the 
voice was much raised. Upon getting up, and growing stronger, 
the deafness was so much relieved that she merely required to be 
spoken to a little louder than usual. During each successive con- 
finement in India, amounting in all to four, the deafness greatly 
increased, and after each recovery became more permanent, until, 
on the last occasion, she remained as deaf as at present, when she 
is obliged to have recourse to signs. Indeed, she has never heard 
the voices of her younger children, and can only by the movements 
of their lips understand their words. 

Debility of the nervous apparatus of the ear arising from wet- 
exJiaustion in India, — Captain T., aged 40, came home from India 
in 1858, having undergone great fatigue, and his health having been 
greatly shattered, while his hearing power had so much diminished, 
that when he consulted me I was obliged to speak very distinotlj 
within a yard of his head. He complained of constant loud singing 
in the ears, which was increased by the slightest exertion. On ex- 
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amining the ears, no alteration from the normal condition could be 
detected, and the Eustachian tubes were in a natural state. The 
treatment consisted in sending the patient to the seaside and in 
giving him quinine, using at the same time a stimulating liniment 
over the ears and at the back of the neck. In two months his 
strength had greatly increased, with a corresponding improvement 
in the hearing. He returned to the seaside to pursue the treatment 
in capital spirits, and was induced to go out on two consecutive days 
to evening parties, at which he stayed till very late. Nervous ex- 
haustion followed, and his hearing sank to the same low ebb as when 
he first consulted me : nor was it until after two months of very 
quiet life and steady keeping to the prescribed treatment, that he 
again began to improve. 

Nervous deafness produced by over-exertion. — B. Clarke, aged 31, 
a tall muscular carter, was admitted under my care at St. Mary^s 
Hospital, on January 27th, 1859. He stated that, fourteen years 
before, when out of health, deafness came on in the left ear, accom- 
panied by noises, sometimes like a kettle singing, at others, like the 
ringing of bells. On recovering his health, he found himself per- 
fectly deaf in the left ear, which has remained so ever since. Eleven 
weeks ago, when a good deal exhausted by hard work, he took a bad 
cold, during which singing came on in the right ear, with loud noises, 
like the ringing of bells, and were accompanied with so serious an 
amount of deafness, that he required to be spoken to in a loud voice, 
within a yard of his head. The patient's pulse was weak, and he 
had a worn aspect, as from exhaustion of the nervous system. On 
examination, no appearance of disease was visible in either ear, and 
the Eustachian tubes were pervious. Two grains of quinine were 
ordered to be taken twice daily, and a stimulating liniment to be 
rubbed over the surface of the ears, at the back of the neck, and 
down the spine. In the course of a week the noises decreased 
greatly, and in a fortnight they had wholly disappeared, while the 
hearing power gradually increased ; so that when he left the hospi- 
tal, at the end of six weeks, to use his own words, he " at times 
hears quite nicely," 

Several cases of a similar character might be cited, in which equally 
favorable results followed the administration of strychnine, in doses 
varying from one-thirtieth to one-twentieth of a grain, twice or thrice 
daily ; and in some instances, where neither quinine nor strychnine 
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were of any benefit, doses of creasote, or of morphia, or of both to- 
gether, were productive of great improvement, 

Nervovs deafness relieved by creasote and morphia. — Miss M^ 
aged 29, in good health, but very easily excited, consulted me in 
January, 1859, on account of deafness. Four years previously her 
left ear gradually became deaf, accompanied with noises very diflS- 
cult to describe, but something like a whizzing, and these noises 
were increased by any external noise, or if she felt nervous, tired, 
or excited, and were worse at night. In a few months the right 
ear was also affected in the same way. In both the deafness was 
gradually increasing. This deafness was also accompanied by a 
sudden loss of voice after she had spoken a few words. The only 
cause to which she can ascribe the deafness was the habit of going 
for many hours without food, and then eating very rapidly. She 
had been treated by blister^ whose use had been followed by a rapid 
advance of the deafness, and she had been told that her case was in- 
curable. At the time of her first consulting me, it was requisite to 
speak loud within a yard of her head, and she was deaf to all gene- 
ral conversation. On examination, each membrana tympani had a 
perfectly natural appearance, and the Eustachian tubes were healthy. 
The treatment consisted in using gentle counter-irritation over each 
ear, the back of the neck, and down the spine, and in administering 
creasote and morphia, in doses of two or three minims of the former 
to one-twelfth of a grain of the latter, twice daily. This treatment 
was continued perseveringly for four months, at the same time that 
every measure for restoring the general health as respects food, ex- 
ercise, and diet, were resorted to, and at the end of the treatment 
the hearing power was so greatly improved that she could both hear 
and take part in general conversation. 

Cases of nervous affection of the ear sometimes occur in which the 
chief symptom is pain; the treatment does not differ from that of 
the last class of cases. 

Pain in the left ear, accompanied by diminished poiuer of hearing, 
following over-fatigue. — Miss T., aged 26, pale and not strong, was 
brought to consult me, in May, 1856, on accoui^t of a pain in the 
left ear; tkis pain had made its first appearance about a year before, 
after the patient had undergone considerable fatigue by attending 
several evening parties in succession, and remaining very late; and 
the pain was much accelerated by any cause which produced fatigue. 
The hearing power was very slightly affected; and as the other ear 
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was perfect, no complaint was made respecting the hearing. On 
examination, the organ appeared to be quite healthy ; and feeling 
that the pain arose from deranged action of the nerve consequent 
upon debility, quinine was prescribed internally, and mild stimulants 
applied over the ear and down the spine. This treatment was fol- 
lowed by considerable success, as the pain disappeared in the course 
of a month, but returned slightly upon the patient having to undergo 
great fatigue. 



CHAPTER XVI. 

THE DISEASES OF THE NERVOUS APPARATUS (concluded), 

ULCERATION OF THE MEMBBANOUS LABTRINTH — CABIES AND NBCB08X8 OF THE 

PETROUS BONE. 

In the cases hitherto described of disease extending from the tym- 
panic cavity to the brain, the upper osseous wall of the tympanum 
was the part afiected, and the medium through which disease ad- 
vanced to the middle cerebral cavity. There is, however, another 
medium by which disease may be conveyed from the tympanic cavity 
to the brain ; and that is through the labyrinth. When it is re- 
membered that at the inner wall of the tympanum a delicate mem- 
brane (membrana fenestras rotundas) is all that separates it fix>m the 
cochlea, and that the base of the stapes with its fine ligaments form 
the only septum between that wall and the vestibule, it will natu- 
rally be inferred that disease in the tympanic cavity would fre- 
quently advance to the labyrinth. The occurrence is, however, in 
fact, very rare, for this reason, that ulceration of the mucous mem- 
bratie of the tympanum is far from a common disease, while, under 
the influence of chronic inflammation and of the secretion collected 
in the tympanum, the membranes both of the fenestra rotunda and 
ovalis become thickened and turgid. 

I am not aware that any case has been recorded in which disease 
had made its way through the fenestra rotunda to the labyrinth ; 
but in the course of my dissections I have found the medium of 
communication to have been, in one instance, the fenestra ovalis, 
and, in the other, a carious aperture in the outer arm of the ex- . 
ternal semicircular canal, where it bulges into the tympanic cavity, 
and is covered by the tympanic mucous membrane. When suppu- 
ration takes place in the labyrinth, the disease readily advances 
through the cribriform floor of the meatus auditorius intemus to the 
auditory nerve, and thence to the base of the brain and medulla 



NERVOUS DEAFNESS. 893 

oblongata. In certain cases purulent matter is effused beneath the 
arachnoid over the whole surface of the base of the brain, surround- 
ing the nerves in their cranial course ; and the substance of the pons 
Varolii or medulla oblongata may be destroyed by ulceration, or an 
abscess may form between the arachnoid and pia mater. In some 
cases the disease extends a considerable distance down the medulla 
spinalis. 

In some cases the labyrinth becomes carious or necrosed, and the 
dead bone is discharged without the production of any symptoms 
of cerebral disturbance, as in the following cases. The first oc- 
curred to my friend Mr. Hinton, who kindly placed the preparation 
in my museum. It was of a man aet. 55, who suffered from a dis- 
charge from the right ear for some years, and at last the cochlea 
was discharged entire. The second case occurred to Mr. Shaw, and 
the following report is extracted from the seventh volume of the 
Traruaciions of the Pathological Society of London: — 



Extraction from the left ear of a hoy of the greater part of the petrosal 
portion of the temporal hone, including the meatus auditorius in- 
ternus and labyrinth, separated hy necrosis, 

"A boy from the country, aet. 7, was admitted into the Middlesex 
Hospital on the Slst of July, 1855, under Mr. Shaw, for otorrhoea 
affecting both ears. The disease succeeded a severe attack of scar- 
let fever, which he had two years and a half ago. From the right 
ear the discharge of pus was not of great amount. The left ex- 
ternal ear projected considerably beyond its proper level, and an 
irregular piece of bone, surrounded with fungous grauulations, pro- 
truded from the meatus into the concha. He had paralysis of the 
muscles of the left side of the face ; for a year he had been com- 
pletely deaf in both ears. 

"On the 3d of August, he was put under the influence of chlo- 
roform, when Mr. Shaw first extracted the piece of bone which 
projected into the concha ; this appeared to have been the posterior 
border of the external meatus of the temporal bone. 

"The cartilaginous tube having been ulcerated by the pressure of 
the loose fragment^ the point of the little finger could now be passed 
inwards to some depth ; when another larger piece of bone was felt 
rolliDg freely in the cavity. This was seized by the dressing 
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forceps ; and after it had slipped once or twice, owing to its hard- 
ness and smoothness, it was extracted by employing force and a 
twisting motion, so as to favor its coming in a proper direction. For 
a few seconds after the removal dark venous blood flowed rather 
freely. As a precaution, he was kept in bed for a week; by degrees 
the discharge lessened, and the ulcer of the tube cicatrized. No 
outward symptoms arose ; and in the end of September, except from 
the paralysis of the face, the deafness, and a trifling discharge from 
both ears, he left the hospital in good health." 

Description of the Specimen, — The density of structure, weight, 
and shape of the portion of bone last removed, at once showed that 
it formed nearly the whole of the petrous portion of the temporal 
bone. It was of irregular cylindrical, or rhomboidal figure ; it mea- 
sured one inch in length ; its average thickness in various directions 
was half an inch ; it weighed twenty-two grains. On one side, 
nearly in its centre, was an opening and cavity with well-defined 
borders and walls, which was recognized to be the meatus audito- 
rius internus. The depth of the meatus, from the margin to the 
thin perforated plate through which the auditory nerve penetrates 
into the labyrinth, was three-fifths of an inch ; and, as that is the 
full iepth of the cavity in its normal state, it was thereby shown 
that the whole of the internal meatus was included in the specimen. 
At the bottom of the meatus could be seen the commencement of 
the canal for the portio dura. On the side of the specimen in rela- 
tion with the brain, the surface presented the cancellated appearance 
peculiar to the diploe ; whence it was concluded that> in the detach- 
ing of the necrosed part, the process of separation had taken place 
in the diploe — that the cortical layer had retained its vitality, and, 
remaining in contact with the dura mater, had served as a barrier to 
prevent disease from extending to the cerebrum. On turning the 
bone around to view it in its opposite aspect, the side then exposed 
was seen to be the internal wall or boundary of the tympanic cavity, 
it was easy to distinguish the " promontory," having above it the 
" fenestra ovalis," and below it the " fenestra rotunda ;" the two 
latter openings were broken and irregular, and through the enlarged 
holes thus produced the interior of the " vestibule," with its foss®, 
the cochlea, modiolus, and lamina spiralis, somewhat injured, were 
seen. At the posterior part of the specimen portions of the semi- 
circular canals, broken off near their junction with the vestibule, 
stood up distinctly into view. 
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In Other instances, although the brain is seriously implicated, the 
patients recover, as in the following case quoted from Mr. Wilde. 
He says: "I am indebted to Sir Philip Crampton for an examina- 
tion of one of the most extraordinary pathological dissections of 
diseased bones perhaps in existence, consisting of the entire in- 
ternal ear, cochlea, vestibulum, and semicircular canals, with a 
small portion of the inner wall of the tympanum, which he drew 
forth from the meatus of a young lady who, after the most urgent 
symptoms of inflammation of the brain, with paralysis of the face, 
arm, and leg, and total deafness of one side, recovered from the bad 
symptoms and the paralysis of the extremities after a copious dis- 
charge from the ear. This discharge, the paralysis of the face, and 
deafness, continued some time, accompanied by occasional attacks 
of pain in the ear, till one day Sir Philip, perceiving a portion of 
loose bone lying deep in the cavity of the meatus, drew forth the 
specimen from which the illustration in the volume was made. It 
does not appear that the hard external enamel of the bone was 
affected, but the scala cochlesa is far more beautifully displayed 
than could possibly have been done by art." 

In the following case, which, on several grounds, is one of great 
interest, the disease advanced through a carious orifice in the semi- 
circular canal to the labyrinth. 

Disease in the tympanic cavity^ extending through a carious orifice 
in one of the semicircular canals to the labyrinth, and tJience by the 
auditory and facial nerves to the brain. — On the 28th of March, 1851, 
I was called in by Mr. Such, of Dalby Terrace, City Road, at the 
request of Mr. Coulson, who had also seen the patient, to see a 
German gentleman, aged 26, the history of whose case I found to 
be as follows : — He was of a robust constitution, and had generally 
enjoyed the best of health : indeed, even when first seen by me, he 
had the appearance of a stout, healthy man. Between four and 
five years previously, he complained of occasional pain in the right 
ear, which was usually followed by a discharge that by degrees 
became constant. Three weeks before my seeing him, he suffered 
from a severe attack of pain in the head, which ceased on the 
occurrence of an increased quantity of discharge. Nothing par- 
ticular happened further until ten days previous to ray visit (except- 
ing a sleepless state at night), when he was suddenly seized with a 
violent pain in the head, which the ordinary remedies failed to 
relieve ; and by degrees this pain extended to the back of the neck 
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and as low as the sixth dorsal vertebra. About the same time 
there was paralysis of the right facial nerve. For several days 
there had been a continual shivering fit about two o'clock p.m. On 
the evening of the 28th, at which time I saw him, he was suffering 
from great pain at the back of the neck; was very restless, par- 
ticularly at times, but talked quite sensibly ; the right facial nerve 
was paralyzed ; he squinted, and the pulse was 85. The external 
meatus was nearly filled by a polypus : the discharge was very 
fetid and abundant. A large blister was ordered to be applied to 
the nape of the neck ; the ear to be frequently syringed with hot 
water; and, as the patient was very sensitive to the action of 
mercury, a quarter of a grain of gray powder, with three grains of 
extract of henbane, were administered every two hours. 

March 29th, 9 p.m. — The mercury has already caused great ten- 
derness of the gums. The symptoms have materially increased; 
the pain at the back of the head was very violent this morningf the 
squinting continues, and he sees double. At three o'clock to-day 
he became insensible, but was roused by a loud noise, and spoke 
rationally for a minute or two, but then relapsed into a state of 
incoherency. Pulse as yesterday ; respiration oppressed and low ; 
face and head congested and blue ; discharge from the ear abundant 
and fetid. Leeches were applied below the ear. 

March 30th. — Slight relief followed the application of the leeches, 
but the patient soon grew rapidly worse. The right side of the 
body became paralyzed, the breathing stertorous, and the face livid. 
Insensibility gradually came on, and he died at 6 p.m. 

Autopsy^ twelve hours after death. — With the exception of a large 
quantity of chocolate-colored fluid in the lateral ventricles, the 
cerebrum was healthy, as was also the cerebellum. The arachnoidal 
surface of the dura mater, covering the superior and mastoid sur- 
faces of the petrous bone, was in a healthy state; but upon removing 
it from the bone, over two small portions of both surfaces, it was 
found to be softer than natural, and these soft portions covered 
apertures in the diseased bone. The appearance of disease was, 
however, so slight, that it was quite manifest that the affection of 
the ear had not made its way inwards at either of the two points. 
On removing the brain there was evidence of very extensive dis- 
ease at its base. Purulent matter was deposited beneath the arach- 
noid, from the roots of the olfactory bulbs, anteriorly, to the medulla 
oblongata, posteriorly. In some parts this pus was of a dark color; 
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in others, as in the pons Varolii, the arachnoid membrane was 
ulcerated. The principal seat of the disease was the right side of 
the pons Varolii, the substance of which was ulcerated to the depth 
of a line to a line and a half, over a surface as large as a sixpence. 
All the nerves, at their origins, were surrounded with pus, and the 
substance of the facial and auditory nerves of the right side was so 
soft as to be scarcely distinguishable from purulent matter. On 
examining the petrous bone, the dura mater around the orifice of the 
meatus auditorius internus was observed to be softened and de- 
tached from the denuded bone. The portions of the auditory and 
facial nerves within the meatus were also in a state of suppuration. 
The whole of the petrous bone being removed for the purpose of 
careful dissection, the following was the condition of the parts 
detected. The external meatus contained two polypi, one of which, 
as large as a small pea, was attached, by a broad base, to the poste- 
rior wall of the meatus, about its middle ; the other, and smaller, 
about the size of a grape-seed, was also attached to the meatus near 
the former. When the membranous meatus was separated from the 
bone, there was found in the latter an orifice between two and three 
lines in diameter, so that a communication existed between the 
meatus and the mastoid cells ; there was, however, no orifice in the 
membranous meatus, and consequently the discharge from the ear 
came not from the mastoid cells, but from the surface of the meatus 
only. The membrana tympani was entire, but quite white and 
much thicker than natural. The tympanic cavity contained a large 
quantity of fetid pus, and its lining fibro-mucous membrane was 
ulcerated at several points. Within the cavity there were also two 
portions of carious bone, one projecting towards the cavity of the 
cerebrum and in contact with the outer surface of the dura mater; 
the other looking towards the cavity of the cerebellum and also in 
contact with the dura mater, which membrane, as before stated, 
was, at the points referred to, thick and soft. The ossicles were 
present, and the stapes adhered with its usual degree of firmness to 
the circumference of the fenestra ovalis. On laying open the cavity 
of the vestibule, it was found to be full of a dark-colored pus, having 
a fetid odor ; the semicircular canals were also full of similar mat- 
ter, and the osseous wall of the superior canal was carious at two or 
three points. This purulent matter extended from the vestibule 
and cochlea to the meatus auditorius internus. While carefully 
examining the external semicircular canal, where it makes a bulging 
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in the tympanic cavity, a small carious aperture, not larger tlisna 
small pin'a head, was detected in it, which contained fetid pus, and 
was the only medium through which disease could have been traa& 
mitted from the tympanic cavity to the vestibule 




Cnrxei ottbo Elt»Tniil Seuioiroulnr Ck'nkl. A bristle Is placad Ibroi 

Iha Bcmicirealu' CuibI, gbuwing the BommanicmtiDa between Ibe Veilibu)* al 
Tynipanii] Cavity | ths upper v&ll of tbe Tjrmpiiaiiiii bma beei; 

I have described this cose as one of disease originating in fl 
tympanic cavity, and extending thence to the vestibule inwaifl 
. and to the meatus, outwards. The grounds for my belief that the 
disease originated in the tympanic cavity are various. In the iirat 
place, it is very rare for suppuration to originate in the labyrintb, 
nor do I recollect ever to have met with a well-marked case of ibe 
kind; and bad it, in this instance, originated in the labyrinth, il 
would most probably have produced death belbre it reached the 
tympanum. In the second place, the tympanum is, as bns been 
stated, a frequent seat of disease ; and the presence of the unde- 
tached portions of necrosed bone indicates long-standing disease. 

The nature and progress of the disease would appear to have been 
the following : When it flr.it made its appearance, it was probably 
one of catarrh of the mucous membrane; the quantity of muc"* 
secreted was too large to admit of its entire escape through [b« 
Eustachian tube : the membrana tympani was consequently pre^ 



NERVOUS DEAFNESS. 899 

upon, and, instead of ulcerating and allowing the matter to escape 
externally, became itself much thickened and very rigid; the secre- 
tion being thus confined in the tympanic cavity, produced caries of 
the bone and penetrated the labyrinth. There can, it seems to me, 
be no doubt, that had the membrana tympani been partially de- 
stroyed, and free egress been in that way afforded to the secreted 
matter, the disease in the bone might have been prevented, and the 
life of the patient by that means saved. 

Another opportunity was kindly given to me, by the late Mr. 
Avery, of seeing the post-mortem, and making a careful dissection 
of the ear, in a second case of disease advancing from the tympa 
num to the labyrinth. In this instance, the medium of communica- 
tion was the fenestra ovalis, which had been left open after the 
removal of the stapes by ulceration. 

Ulceration of the tympanic mucous membrane ; extension of dis- 
ease to the labyrinth through the fenestra ovalis. — James Warner 
Smith, aged 17, a sailor, was admitted into the Charing Cross Hos- 
pital, on the 14th of January, 1846. The history of his case was, 
that at five years of age he had an attack of measles, followed by 
an abundant discharge from the left ear, from which he has never 
since been perfectly free, although occasionally the quantity was 
very small. He had usually enjoyed good health. Three months 
previously, when off' the Cape of Good Hope, he was up aloft during 
a gale, and lost his cap. Great pain in the ear followed this acci- 
dent, and the quantity of discharge increased. There have been 
many attacks of pain since, and occasionally a sanguineous dis- 
charge. When he came on shore, he took a fresh cold, and the 
pain in the head and ear became very violent. He now consulted 
a surgeon, who ordered him injections, drops, and ointments; but 
not obtaining any relief, he applied to Charing Cross Hospital. At 
the time of his admission, he complained of constant pain in the left 
ear, and in the left side of the head as high as the vertex, with a 
certain degree of pain also on the right side. The muscles on the 
right side of the face were constantly twitching, and the mouth was 
as constantly drawn to that side. Some intolerance of light was 
also observed. An abundant offensive discharge proceeded from 
the left ear ; but there was no tenderness over the mastoid process. 

January 16th. — Has had a violent paroxysm of pain in the night, 
but is better this morning, and the twitching has subsided, except 
in the right eyelid. Calomel and opium were administered. 
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January 22d. — Much better ; slept well ; pain abated. 

January 24th. — Pain returned as violently as ever. 

January 27th. — Delirious during the whole of the day. 

January 29th. — Delirium continues : complains of intense pain 
in both sides of the head ; discharge from the ear abundant; head 
drawn backwards. 

January 80th. — The delirium has left him, but he is exceedingly 
drowsy, and is roused with great difficulty. The movements of 
the limbs and their sensation unaffected. The pupils acted pro- 
perly. 

February 1st. — The drowsiness has vanished ; has had no deli- 
rium; and has passed a good night; but still complains of consi- 
derable pain in the ear and over the eyes. He remained in this 
state until the 5th, when he gradually sank, without coma or 
cerebral symptoms of any marked character. The retraction of 
the head continued to the last. . He was quite sensible before he 
died. 

Autopsy f thirty -six hours after death, — On removing the dura 
mater, the surface of the arachnoid was observed to be remarkably 
dry ; the vessels of the pia mater were more than usually injected 
on the convex surface of the hemispheres ; there were two or three 
small yellow patches beneath the arachnoid. Each lateral ventricle 
contained at least three ounces of clear fluid; in the posterior 
corner of the right, and in the inferior of the left, were two patches 
of bright yellow lymph, as large as half-a-crown, which were covered 
by a thick creamy purulent fluid. The third ventricle contained a 
dark clot of blood, of the size of a small walnut, which could he 
traced into the fourth ventricle, where there was also a small coagu- 
lum. The commissura mollis was broken down. Surrounding the 
lower part of the commissure of the optic nerves, and covering the 
pons Varolii, crura cerebri, medulla oblongata, and upper part of 
the medulla spinalis, was a layer of pure yellow pus and lymph, 
nearly half an inch thick ; it embraced the nerves at the base of 
the brain to their passage through their several foramina. The 
parts in direct contact with this layer were very soft. Under the 
pia mater, where the right anterior lobe rests on the orbital plate 
of the frontal bone, there was a patch of effused blood, the size of a 
shilling. The dura mater covering each petrous bone was healthy, 
and the exterior of the bone did not present any appearance of dis- 
ease. On examining the cavity ^f the ear, the membrana tympani 
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was found to have been destroyed by ulceration, and all the ossicles 
had disappeared. The tympanic cavity was full of the most offen- 
sive secretion, and its lining membrane was ulcerated. The fenestra 
ovalis was open, and in the cavity of the vestibule, similar matter 
was found to that in the tympanum. The whole of the natural 
membranous labyrinth had been destroyed. The auditory nerve 
was tumefied, and of a dull livid color, the disease having evidently 
advanced to it through the cribriform floor of the internal auditory 
meatus, and thence to the base of the brain. 

It is to be remarked, that in this case there appeared to be no 
obstacle to the free egress of the matter, except the accumulation 
of thick masses of it in the cavity of the tympanum. It is far from 
improbable that, in cases of ulceration of the mucous membrane of 
the tympanum and loss of the stapes, the thick secretion in the 
tympanum may be quite sufficient to cause the disease to advance 
inwards. The case is also another illustration of the necessity there 
exists for frequently washing out the tympanic cavity with warm 
water. It is, however, no doubt possible ere the stapes is removed, 
for the disease to advance to the vestibule without the agency of 
the pent-up matter in the tympanum. 

Besides the two cases just described, I have met with two others; 
and as these four cases are the only instances I have found on re- 
cord of this peculiar form of the disease, brief particulars of the two 
latter are subjoined. 

The first of these cases occurred in the practice of Mr. Streeter, 
and was laid by him before the Westminster Medical Society on 
the 13th of January, 1844. 

Disease extending from the tymjHinic cavity to the labyrinth, and 
thence to the medulla oblongata and the base of the brain. — The 
patient was a lady, aged 42, who had been deaf in the right ear 
since the age of seven, but from what cause was not known. Two 
or three months previous to her death, she became affected with a 
severe headache, for which a blister was applied at the back of the 
neck. Nothing serious, however, was thought of the matter until 
the 17th December, when the severity of the pain so increased as to 
become of a maddening character, and almost to produce delirium. 
The right portio dura nerve was paralyzed, and there was severe 
pain down the spine, which was attributed to a fall received when 
getting out of bed. The pulse did not warrant active depletion, but 
two or three leeches were applied behind the affected ear ; a large 

26 
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poultice was applied over the face ; the ear was gently syringed 
with warm water, and saline medicines were ordered. On the 18th 
she had some sleep in the night, but complained of an almast intol- 
erable pain in the back. The catamenia now appeared, and the 
cause of the pain remained obscure. She was quite sensible, the 
pupils acted, but the cornea on the affected side had begun to ulce- 
rate. There was a slight discharge from the right ear, and the left 
had become somewhat deaf. It was thought that a hole could be 
observed in the membrana tympani : calomel and opium were ad- 
ministered. 

December 19th. — She has slept better, and remained ,somewhat 
improved until five or six in the evening of the 21st, when she 
was suddenly seized with coma, and continued in that state until 
the following morning, when she died. 

Autopsy, — On examining the brain, slight sub-arachnoid effusion 
and vascularity of its surface were found, as also some increase of 
vascularity in the interior ; but there was no effusion in the ventri- 
cles. An abscess was discovered in the tympanum and labyrinth, 
and there was a counter-abscess about the size of a large pea, in 
the condensed arachnoid and pia mater, occupying the fossa where 
the facial and auditory nerves proceed, from the junction of the 
medulla oblongata with the pons Varolii and cerebellum. Pus was 
effused beneath the arachnoid and pia mater, investing the right 
side of the upper portion of the medulla oblongata, and the adjoin- 
ing part of the right lobe of the cerebellum, to about the extent of 
a square inch ; but there was neither softening nor apparent lesion 
of the proper cerebral tissue beneath. 

The exact condition of the tympanic cavity and labyrinth is not 
detailed in the above notes by Mr. Streeter ; but there can be no 
doubt that the disease (most probably ulceration of the mucous 
membrane) had extended from the tympanum to the vestibule, 
either through the fenestra rotunda or ovalis, or by means of an 
orifice in the osseous wall of the labyrinth. The state of the portio 
dura and portio mollis nerves is not stated ; but judging from the 
records of other cases of a similar character to the present, these 
nerves must have undergone some morbid change, and communi- 
cated the disease to the base of the brain. 

The remaining case is taken from M. Itard's work,* and is as 

' Traite des Maladies de TOreUle, 1821. Tome i. p. 254, Obs. 22. 
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follows: A man, aged 22, five weeks before his death, complained 
of toothache : this was followed by febrile symptoms. .On the 
twelfth day after the attack, discharge took place from the left ear, 
but symptoms of cerebral irritation increased until his death. 

Autopsy. — Over the convex surface of the brain, and in its sub- 
stance, were a number of small purulent deposits. The cerebellum 
was similarly affected, but in a less degree. The auditory and facial 
nerves were in a state of suppuration, and almost wholly destroyed: 
pus was also found in the internal auditory meatus, the vestibule, 
cochlea, and semicircular canals, and the tympanic cavity. 

The treatment to be pursued in these cases is similar to that 
recommended in cases of disease of the tympanum and the mastoid 
cells. 



CHAPTER XVII. 



MALIGNANT DISEASE OF THE EAR. 



ORIGIN IN THE MUCOUS MEMBRANS OF THE TYMPANUM — DESTRUCTION OF THE PETB0U8 
BONE — SOMETIMES MISTAKEN FOR POLYPUS— K)PERATH)N8 TO BE AYOIDBD — BBAIH 
AND DURA MATER INYOLYBD — TREATMENT. 



Cases of malignant disease, advancing from the ear towards the 
brain, appear to be of rare occurrence. So far as my own expe- 
rience and the aid of published cases permit me to judge, it appears 
most probable that the part of the ear in which malignant disease 
usually originates, is the mucous membrane lining the cavity of the 
tympanum. After the diseased growth has destroyed the mem- 
brana tympani, it advances through the external meatus to the outer 
orifice, where it shows itself in the shape of a small tumor, which 
has sometimes been mistaken for a polypus, and the removal of 
which has caused hemorrhage and an aggravation of the symptoms. 
At the same time that the disease advances outwards, it also en- 
croaches upon the whole of the parts surrounding the organ of 
hearing. The osseous wall of the meatus externus and of the tym- 
panic cavity are wholly destroyed ; the outer part, and even the 
whole of the petrous bone, are converted into a mass of disease; 
the lower part of the squamous bone also disappears, and the tumor 
advances into the cavity of the skull, where it destroys life, either 
by its pressure upon the brain or its bloodvessels, or by involving 
the brain itself in the disease. 

This malignant disease is sometimes of the nature of fungus 
haematodes; at other times it has the characters of encephaloid 
disease. This affection occurs at various periods of life : the ages 
of the three patients to whose cases reference is about to be made, 
were respectively 3, 18, and 35 ; the progress is very rapid gene- 
rally, and forms a marked contrast with those cases of chronic 
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disease of the ear advancing to the brain, to which attention has 
hitherto been drawn. 

Sophia W., aged 35, a single woman, was admitted under my care 
into St. Mary's Hospital, on the 14th July, 1854. The history, as 
given by herself, is, that after a severe cold, a year previously, the 
right ear suddenly became painfiil, though the pain was not very 
severe. Since the above period, the pain has been gradually in- 
creasing accompanied by a tumefaction of the right side of the face. 
Six months ago a red growth was removed from the tube of the ear, 
which the surgeon considered to be a polypus, and since then she 
has had at times a good deal of bleeding from the ear. Lately the 
pain has greatly increased, and has extended over the side of the 
head and the face ; a small round swelling has also appeared at the 
orifice of the ear. On examination, the external ear was observed 
to be much redder than natural, and somewhat hypertrophied ; and 
the orifice of the meatus was closed by a red tumor about the size 
of an almond, upon pressing one side of which a small quantity of 
sanious discharge issued from the meatus. The integuments around 
the ear, for the distance of an inch and a half, were red, soft, and 
somewhat elevated above the surrounding parts by a tumor beneath 
them. The left portio dura nerve was completely paralyzed ; there 
was much pain of a pricking and shooting character complained of 
in the region of the tumor, and this at times extended inwards to 
the brain. The treatment consisted in occasionally applying a leech 
or two in the region of the ear, so as by diminishing the congestion, 
to relieve the pain ; small doses of morphia were frequently admin- 
istered, and the general health supported; the meatus was frequently 
syringed with warm water, and emollient applications made to the 
tumor. These remedies, however, led to very transient amelioration 
of the symptoms ; though the pain would sometimes subside, the 
patient was subject to frequent and severe relapses. She was able, 
however, to walk about the ward, and a few days previous to her 
death expressed a wish to leave the hospital in order to visit her 
firiends in the country. On the 23d of October, she did not com- 
plain more than usual of the pain in the face and head, but on the 
24th and 25th there were symptoms of considerable cerebral conges- 
tion ; she wandered a good deal, and the head was evidently a source 
of great distress to her. The symptoms of congestion gradually in- 
creased, and she died on the 28th of October. 

Autopsy. — The integuments of the external ear, and those cover 
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ing the tumor, were red and tumefied. Upon reflecting the ear and 
the integuments from the tumor, a large mass was exposed, which 
extended from the posterior part of the mastoid process, posteriorly, 
to the body of the malar bone anteriorly, and also from half an inch 
below the squamous suture to the angle of the inferior maxilla 
below. The tumor was intimately connected with the integuments, 
and of a reddish-white color. It presented different degrees of con- 
sistence, being in front, where it surrounded the ascending ramus of 
the lower maxilla, quite hard and firm like the pancreas, while more 
posteriorly it was softer ; and deeper towards the styloid process, 
there was a large quantity of a white creamy fluid. Both anterior 
and posterior to the external auditory meatus, the tumor contained 
small spiculse of bone. The mastoid process was involved in the 
disease, and was deduced to some detached masses of bone in the 
middle of a portion of the tumor. The osseous meatus had wholly 
disappeared, and the remains of the membranous meatus could 
scarcely be distinguished, its walls having become so much involved 
in the diseased mass. The only remains of the tympanic cavity 
were some portions of the mucous membrane, having a dark livid 
hue, with distended bloodvessels, and small red growths attached to 
it. Not a remnant was left of the bony cavity. The whole of the 
squamous bone, from an inch below the squamous suture, and the 
whole of the outer part of the petrous bone had been destroyed, so 
that the apex of the petrous bone had no connection with the squa- 
mous. The tumor had advanced inwards to the cavities of the 
cerebrum and cerebellum, through the aperture formed by the 
destruction of the squamous and petrous bones. In the middle 
cerebral fossa was a reddish -white tumor, of about the size of a small 
pear, which consisted of two portions, one below, and the other 
above, the dura mater. The part below the dura mater was directly 
continuous with the external tumor, while the large portion above 
seemed to be an independent growth from the free surface of the 
dura mater, and connected to the larger mass of the tumor by 
bloodvessels only. The upper part of this portion of the tumor 
was adherent to the lower surface of the left middle cerebral lobe, 
which was softened to the depth of half an inch. The part of the 
tumor posterior to the petrous bone, and beneath the tentorium, was 
somewhat smaller and less prominent than that just described in the 
middle cerebral fossa, was wholly confined to the interior surface of 
the dura mater, and must have almost entirely arrested the circula- 
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tion of the lateral siDus. The whole of the cerebral veins and 
sinuses were very much distended with dark-colored blood, but 
there was no appearance of disease in any other part of the cerebral 
substance than the softened portion of the inferior lobe. 

On examining the tumor by the aid of the microscope, the harder 
portions were found to consist of very delicate fibres and nucleated 
cells, while the softer parts and creamy fluid were almost wholly 
composed of nucleated cells, circular, fusiform, and angular. 

There appears every reason to believe that, in this case, the dis- 
ease originated in the tympanic cavity. It will have been seen that 
the seat of the pain when first complained of, was the ear. This 
was followed by a growth from the meatus, similar to a polypus, and 
then by paralysis of the portio dura nerve. From this centre the 
disease seems to have spread in all directions, destroying every 
structure which it approached. In the preparation, a large portion 
of the osseous wall of the cranium is seen to be absent, so that, by 
pressing upon the tumor during life, the contents of the cerebral 
cavity were also subject to pressure. Unfortunately in these cases, 
little can be done even to alleviate the sufferings of the patient. 
Local depletion by leeches applied to the vicinity of the tumor, hot 
fomentations and the administration of opiates, appear to be the 
only remedies capable of doing any service. It is nevertheless of 
the utmost importance to be able to decide upon the nature of the 
disease whenever it does occur, since measures will at least be re- 
frained from that are calcuhited to aggravate the disease, and no 
operation will be attempted. In the case in question, it is possible 
that the removal of part of the tumor, which was thought to be 
a polypus, did material injury, by causing the disease to advance 
more rapidly. Those who are careful will have no difficulty in dis- 
tinguishing between an ordinary polypus growing from the walls of 
the meatus, and a portion of tumor similar to that of the case under 
discussion. The polj^pus is smooth and globular, and not covered 
by epidermis ; neither does it present an ulcerated surface, such as 
would be disclosed by a portion of encephaloid tumor when it exists 
and gives off secretion. Again, in cases of polypus growing from 
the external meatus, there is very rarely any tumefaction of the 
ear or integuments, such as is found in malignant disease. The ob- 
servation, so frequently made by me, may here be repeated, that as 
polypoid growths are so often symptomatic of the existence of irri- 
tation within the tympanic cavity, and are sometimes coexistent 
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with disease of the bone, great caution should always be used pre- 
vious to proceeding to extirpation. By referring to a very interes^ 
ing case of malignant disease of the ear, published by Mr. Wilde at 
page 206 of his treatise on Aural Surgery, it will be found that he 
also lays much stress upon the necessity of being careful " in med- 
dling with morbid growths of long standing, without being fullv 
satisfied as to their nature, and the place from which they grow.'' 
The cause of death in the patient whose case has here been con- 
sidered, appears to have been congestion of the brain, produced by 
the pressure of the tumor on its substance, as well as upon the 
lateral sinus. 

The second preparation illustrative of the effects of malignant 
disease of the ear extending to the brain, which has to be described, 
was laid before the Pathological Society of London, in 1860, by 
Mr. Cooper Forster, to whom I am indebted for the specimen. The 
particulars, copied from the Transactions of the Pathological Society, 
are as follows : — 

** A strumous lad, aged 19, was knocked down by a cab nineteen 
months before his death, and struck on the right side of his heai 
He soon afterwards became deaf, and suffered severe pain in the 
right ear ; the part became slightly swollen and excessively tender, 
especially over the mastoid process. The swelling did not increase, 
but the pain in the head was most intense, and paralysis of the 
right portio dura nerve took place. No great change occurred until 
within the last six months, when from another blow on the same 
spot, the disease seemed to become more active ; the side of the 
head, from above the temporal ridge to two inches below the ear, 
became enormously enlarged and tender ; and the external ear ap- 
peared as though pushed away from the side of the head. He ex- 
perienced great difficulty in swallowing solid food, and was also 
unable to speak. 

" About two months before his death, the swelling began to fun- 
gate and slough, profuse hemorrhage occurred at intervals, and 
sloughing very rapidly took place, and at last laid bare the pharynx. 
To such .an extent, ultimately, had the destructive action taken 
place, that a large chasm formed around the ear, leaving that organ 
completely isolated. No brain symptoms occurred. The profuse 
hemorrhage and constant drain of pus quickly destroyed him. 

" Autopsy. — The brain appeared perfectly healthy except at the 
lower part of the right hemisphere, which was pulpy and very soft. 
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THie floftening was, without doubt, occasioned by the upward pres- 
sure of a hard scrofulous- looking mass, attached to the petrous 
portion of the temporal bone, through the intervention of the dura 
mater, from which it seemed to spring. The mass pressed upon the 
bone below, and appeared as though inclined to force its way down- 
wards, through the temporal bone, at the junction of the squamous 
with the petrous portion, a great part of the latter being completely 
absorbed. Some new bone had formed at the inner side, and the 
whole of the exterior was occupied by a sloughy mass and carious 
bone (as seen below), the surrounding parts being very hypertro- 
phied; no vestige of meatus or mastoid cella could be discovered; 
the lateral sinus was filled by a coagulum." 




rem the history of tiie case just cited, and an examination of 
me preparation, there is no doubt on my mind but that the nature 
of the disease was malignant, very probably encepbaloid, and that 
it commenced in the tympanic cavity. It will have been observed 
that the early symptoms indicated that the disease was in the ear, 
both by the pain experienced there, and by the presence of deaf- 
If the preparation be carefully inspected, it will be seen that 
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the largest amount of destruction, and the most marked appearance 
of disease, are around the tympanic cavity ; from which the pro- 
gress seems to have been downwards to the pharynx, upwards to 
the outer surface of the squamous bone, and lastly, inwards and 
upwards to the cavity of the skull. The orifice communicating 
between the disease without and that within, is, however, very small 
in comparison to the extent of the disease externally, and the inter- 
nal surface of the bone is much less affected than the outer. That 
the disease was malignant is shown, I think, by the bleeding and 
fungoid character of the soft growth, and the peculiar expanded 
and spiculated state of the bone. 

The third case is one published in the eleventh volume of the 
Edinburgh Medical and Surgical Journal^ by Mr. Wishart, and 
called by him a case of fungus hsematodes. The subject was a 
child three years old, in whom, after suffering for some weeks from 
severe pain in the right ear, followed by discharge, a tumor ap- 
peared surrounding the ear, and which speedily ulcerated, dis- 
charging a large quantity of fetid bloody matter; hemorrhage also 
frequently occurred. The child died within fifteen weeks after the 
appearanfce of the disease. On a post-mortem examination, the 
tumor was found to be as large as the child's head ; externally it had 
caused the destruction of the condyloid process of the lower jaw; 
the zygomatic process was also gone. The tumor had advanced 
inwards, destroying the whole of the petrous bone, and extended 
upwards, through a large orifice in the squamous bone, so as to 
form a depression on the middle lobe of the brain, which was in 
other respects quite sound. 

As bearing upon the subject, I may as well give briefly the par- 
ticulars of a case of disease of the petrous bone which .occurred in 
the practice of Mr. Part, of Camden Town, to whom I am indebted 
for the preparation. The patient was a clergyman, aged twenty- 
five, subject for five years to a discharge from the right ear, with 
occasional pain. A year before his death an abscess broke behind 
the ear, which discharged at times. About a fortnight before his 
death he suffered from severe pain in the head and vomiting, and 
bad paralysis of the right portio dura nerve. He was not relieved 
by any treatment, and the head symptoms increased until his death. 
On a post-mortem inspection, a cavity was found in front of the ear, 
and another beneath the temporal muscles; both contained a soft 
caseous substance. The whole of the petrous bone, a portion of the 
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basilar process of the occipital and of the sphenoid, were found de- 
generated into a soft cheesy mass. The malar bone was destroyed, 
and the mastoid process occupied by the disease. The ventricles 
contained three ounces of bloody serum ; the arachnoid was much 
injected ; while between it and the pia mater was a layer of very 
yellow pus, extending along the base of the brain. In the middle 
lobe of the brain was an abscess containing upwards of an ounce of 
very fetid greenish pus ; and a second abscess existed in the middle 
of the posterior lobe. If the preparation be examined, as in the 
preceding cases, there will be found to be a large aperture in the 
squamous bone, and the petrous and mastoid bones are wholly con- 
verted into the white cheesy-looking matter. On examination by 
the microscope, this matter is discovered to consist of cells, varying 
in form, only few of which have any distinct nuclei; granular 
matter is also interspersed among the cells. The case may be con- 
sidered as one of degeneration of the petrous bone, originating in 
the tympanic cavity. 

The ulceration at times proceeds most rapidly, extending to the 
bone, which is soon destroyed. Sometimes the greater part of the 
squamous bone disappears. A case of the kind has been published 
by Dr. Russell, of Birmingham, in the Association Journal, for March 
31st, 1852, of which I will give a few particulars. 

Mrs. P., aged 66, was attacked, about nine months before her de- 
cease, with pain in the right ear, attended with swelling. A fort- 
night afterwards, she struck it against a bracket ; the swelling broke, 
and the ear discharged. The discharge and pain continued, and 
paralysis of the portio dura ensued, while the power of hearing dis- 
appeared. At the time she was seen by Dr. Russell, there was in- 
tense pain in the ear ; mania, coma, and ultimately death, ensued. 
There was no history of early disease in the ear, but she had been 
accustomed to pick it with a pin, for a certain degree of itching. On 
an autopsy, the entire squamous portion of the temporal bone was 
found to have been destroyed, and the disease had encroached 
upon the mastoid procet»s, laying open the cells. The petrous 
bone was also almost entirely destroyed. The dura mater was not 
injured, except in one spot, where there was a sloughy opening, the 
size of a crown-piece. Opposite the orifice in the dura mater, the 
brain was in a state of suppuration ; and both ventricles were full 
of the ddbris of sloughy cerebral tissue. There were about two 
drachms of thin, purulent fluid at the base of the brain. This spe- 



412 THE DISEASES OF THE £AB. 

cimen, which through the kindness of Dr. Russell I had an oppor- 
tunity of inspecting, presented a very similar appearance to the one 
previously described. In each case all vestiges of the tympanic 
cavity had disappeared. They differ from the great majority of 
cases of disease in the tympanum, in extending outwards instead of 
upwards. 

The treatment in these cases consists in diminishing the symptoms 
of congestion of the brain, by the occasional application of leeches, 
and in attempting to allay the pain by the administration of mor- 
phia. 



CHAPTER XVIIT. 

ON THE DEAF AND DUMB. 

DISEASES PRODUCIHO DEAF-MUTISM — THE CONDITION OF THE EARS IN THE DEAF AND 
DUMB, AS ASCERTAINED BT EXAMINATION DURING LIFE — THE CONDITION OF THE 
BAR IN THE DEAF AND DUMB, AS REVEALED BT DISSECTION — THE MODE OF EXA- 
MINING A CHILD SUPPOSED TO BE DEAF AND DUMB — ON THE MEDICAL TREATMENT 
OF THE EARS OF THE DEAF AND DUMB — THE AMOUNT OF HEARING POSSESSED BT 
CHILDREN USUALLY ACCOUNTED DEAF AND DUMB — OF THE EDUCATION OF THE DEAF 
AND DUMB ; WITH CASES. 

The number of deaf-mute children examined, and from whom 
the facts in this chapter were obtained, amounted to 411. Of these, 
313 were congenital cases, and 98 were the effect of different dis- 
eases acquired subsequent to birth. 



I. THE DISEASES PRODUCING DEAF-MUTISM. 

On the causes producing congenital deaf-mutism I am unable to 
offer a decided opinion ; but the results of dissection, as detailed in 
a subsequent part of this chapter, show that the nervous apparatus 
is very frequently affected. If regard be also paid to 'the other 
cases I shall refer to, and the non-appearance of an eflBcient cause 
of any other kind, together with the analogy to be drawn from the 
cases in the chapter on Nervous Deafness, it would be no very 
violent assumption to suppose that early derangement of the nervous 
apparatus is at the root of most of the instances of deaf-mutism. 

Of the causes of acquired deaf-mutism a more accurate estimate 
may be formed. Thus in the 98 cases of acquired deafness the 
causes were as follows : — 

Scarlet Fever, 36 

Feyer, 23 

MeMles, 4 

Various diseases, as teething, coiiTalsions, bydroeephalus, a fall, fits, a 

fright, Ao., 35 

98 
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II. THE CONDITION OF THE EARS IN THE DEAF AND DUMB, AS 
ASCERTAINED BY EXAMINATION DURING LIFE. 

The condition of the ears in the deaf and dumb is very various, 
and in the majority of the ears there is some abnormal appearance, 
although it is often very slight. Thus, in only 197 out of 411 
patients were the ears healthy. The following table shows the con- 
dition of those ears that were not healthy : — 

In 66 the surface of the membrana tympani was dull. 
38 the membrana tympani was opaque. 
12 the membrana tympani was more concave than natural. 
3 the membrana tympani was very concave and opaque. 

1 the membrana tympani was shrivelled. 

10 the membrana tympani had fallen inwards. 
9 the membrana tympani was perforated. 
18 the membrana tympani was absent, from ulceration. 

2 the meatus was full of cerumen. 

35 the meatus was full of cerumen, and the membrana tympani 
opaque. 

3 the meatus externus formed a cul-ck'Sac half an inch from the 

orifice. 

1 the meatus contained a polypus. 

3 the membrana tympani of one ear was opaque, and in the 
other it had fallen inwards. 

2 the membrana tympani was opaque in one ear and absent in 

the other. 
1 the membrana tympani was normal in one ear and absent in 
the other. 

3 the membrana tympani was fallen in in one ear and perforated 

in the other. 
1 the membrana tympani was natural in one ear and the meatus 

full of cerumen in the other. 
1 the membrana tympani was fallen in in one ear and dull in 

the other. 
1 the membrana tympani was absent in one ear and the meatus 

contained a polypus in the other. 
1 the membrana tympani was very concave in one ear and bad 

fallen inwards in the other. 
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In 1 the membrana tympani was natural in one ear and very con- 
cave in the other. 

1 the membrana tympani was perforated in one ear and opaque 
in the other. 

1 the membrana tympani was very concave in one ear and ab- 
sent in the other. 

It is interesting to observe the difference between the condition 
of the ears in the acquired and congenital cases. 

The condition of the ears in the SIB congenital cases: — 
172, or nearly three-fifths, had a natural appearance. 

In the 172 cases of absolute deafness the following was the con- 
dition of the ears: — 

96 had a healthy appearance. 
In 37 each membrana tympani was dull. 

20 there was an accumulation of cerumen, and each membrana 

tympani was dull. 
12 each membrana tympani was opaque. 

1 each membrana tympani had been destroyed by ulceration. 

2 one membrana tympani was opaque, the other had fallen in. 
1 one membrana tympani was opaque, the other was absent. 

1 one membrana tympani was natural, the other was opaque. 
1 one membrana tympani was natural and the other was absent. 
1 one membrana tympani was fallen in and the other was per- 
forated. 



172 



The following was the condition of the ears in the 141 congenital 
cases, in which certain sounds were heard : — 

(a.) In 11 who heard a clapping of the hands, 7 had a normal 
aspect. 
In 2 each membrana tympani was opaque. 

1 each meatus was distended by cerumen, and the membrana 

tympani was opaque. 
1 each membrana tympani was concave. 
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{b,) In the 44 who heard a shout : — 

21 were apparently natural. 
In 7 each membrana tympani was dull. 

4 " " '• " and the meatus full of 

cerumen. 
4 " " " opigique. 

4 " " " concave. 

2 " " " concave and opaque. 

2 " " " perforated. 

(c.) In the 89 who heard a loud voice : — 

24 were apparently normal. 
In 7 each membrana tympani was dull. 

3 " " " *' and the meatus full of 

cerumen. 
8 " " " opaque. 

1 *• *' " concave. 

1 in one ear the membrana tympani was normal; in the other 
it was opaque, and the meatus full of cerumen. 

{d.) In the 43 who heard the vowels and repeated them after 
me: — 

24 appeared to be normal. 
In 6 each membrana tympani was dull. 

6 " " " " and the meatus was full 

of cerumen. 

5 " " " opaque. 

1 " " " concave and opaque. 

(e.) In the 5 who heard words and repeated them: — 

2 appeared normal. 

In 1 each membrana tympani was dull. 

1 " " " " and the meatus was full 

of cerumen. 
1 in one ear the membrana tympani was opaque and concavei 
and in the other it had fallen in towards the promontory. 

(/.) In the single instance in which short sentences were heard 
and repeated, the membrana tympani was dull. 
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The condition of the ear in the 98 acquired cases of deafness. 

Of the entire number, only 23, or about one-fourth, had a natural 
appearance ; of the 75 cases of acquired deafness, in which there 
was no power of hearing, 19, or about one-quarter, were apparently 
normal; including those instances in which the surface of the 
membrana tympani was only slightly dull, 27, or about one-third 
of the whole had a natural appearance. Of the 25 acquired cases 
in which there was a certain amount of hearing power, 5, or one- 
fifth, were apparently healthy. 

Scarlet Fever. 

In the 36 cases of scarlet fever, only two patients had the ears in 
a healthy state ; in 16 each membrana tympani was absent, and in 
5 each membrana tympani was perforated ; in 3 each meatus formed 
a cul-de-sac about half an inch from the orifice. It is clear, there- 
fore, that in the majority of cases of deafness from scarlet fever, the 
effects of very active disease were apparent ; this disease was usually 
catarrhal inflammation of the tympanic mucous membrane, ending 
in an ulceration of that membrane, which extended to the labyrinth. 
As it is interesting to observe the relation between the amount of 
hearing possessed by a patient, and the condition of the ears, I have 
arranged the results in the following forms : — 

(a.) Condition of the ears in the 27 patients who were entirely 
deaf: — 
In 1 each ear was apparently healthy. 

4 the surface of each membrana tympani was dull. 

1 each membrana tympani was concave. 

2 " " " fallen in. 

8 " " " perforated. 

13 " " " absent, and there was catarrh 

of the tympanic mucous membrane. 

3 each meatus formed a cul-de-sac about half an inch from 

its orifice. 

(6.) Condition of the 9 patients by whom certain sounds are 
heard : — 
37 
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In the single individual who heard a clapping of the hands, each 

membrana tympani was absent. 
Of the^ve who heard a loud voice : — 
In 1 the membrana tympani was fallen in. 

2 " " " perforated, and there was a poly- 

pus in the meatus. 

2 " " " absent in each ear. 
Of the ttvo who pronounced the vowels : — 

In 1 the membrana tympani was dull and opaque. 

1 in the right ear the membrana tympani was fallen in; in 

the left ear it was absent. 
In the one child who pronounced short words both ears were 

apparently natural. 

Condition of the ears in the 23 cases of deaf ness from fever : — 

(a.) In the 17 who did not hear any sound : — 

3 were apparently healthy. 

In 2 each meatus was distended by cerumen. 
3 each membrana tympani was opaque. 



1 








dull. 


1 








white and shrivelled. 


2 








fallen in. 


1 








perforated. 


1 








destroyed by ulceration. 



1 each meatus full of paper, each membrana tympani fallen 

in and red. 
1 right ear, the membrana tympani concave and thick ; left 

ear, membrana tympani perforated and fallen in. 
1 right ear contained a polypus ; in left ear the membrana 

tympani was absent. 

(6.) In the 6 who heard sounds. 
In the four who hearcl a shout : — 

1 each membrana tympani was dull and opaque. 
1 " " " perforated; the mucous mem- 

brane of the tympanum being thick. 
1 each membrana tympani was dull. 
1 right ear, the membrana tympani was perforated ; left ear, 
the membrana tympani fallen in and corrugated. 
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In the single instance in which a loud voice was heard, each mem- 
brana tympani was opaque ; and in the case where the patient tried 
to articulate words after the speaker, each ear was apparently 
normal. 



Condition of the ear in the four cases of measles: — • 

(a.) Of the three who were deaf: — 

In 1 each ear was apparently normal. 

1 each membrana tympani white and thick. 
1 right ear, the membrana tympani dull ; left ear, membrana 
tympani dull, and fallen in. 

Q>) In the patient who heard a clap of the hands, each membrana 
tympani was thick and white. 

Condition of the ear in the 35 cases of deufness produced hy va- 
rious diseases, as teething, convulsions, hydrocephalus, a fall, Jits, a 
fright, Ac. : — 

In seventeen cases each ear appeared to be normal. In several of 
the others the membrana tympani was dull on the surface, opaque, 
or concave. In three cases it had fallen in ; but in only two was it 
perforated : thus showing a marked difference between the effects 
of these diseases and those of scarlet fever ; where it will be remem- 
bered that, in 20 out of 36 cases, each membrana tympani was 
either absent or perforated. I will give, first, the condition of the 
ears in the patients entirely deaf, and then the condition of those 
having various degrees of hearing. 

(a.) Condition of the ears in the 26 patients who were entirely 
deaf: — 

14 appeared natural. 
In 2 each membrana tympani was dull. 
8 " " opaque. 

4 " " concave. 

1 " " fallen in. 
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In 1 one ear appeared natural ; in the other the membrana tympam 
was fallen in. 
1 in one ear the membrana tympani was opaque ; in the other 

was absent. 
In the case where the clap of the hands was heard, each ear ap- 
peared to be natural. 

(6.) Of the- three who heard a shout: — 

1 appeared to be natural. 
In 1 each membrana tympani was opaque. 

1 the membrana tympani of one ear was concave, and it was 
natural in the other. 

(c.) Of the four who heard a loud voice : — 

1 appeared natural. 

In 1 each membrana tympani was opaque. 

2 the membrana tympani of each ear had fallen in. 

In the single case where the vowels were heard, the membrana 
tympani of one ear was opaque, and it was perforated in the other. 



III. ON THE CONDITION OF THE EAB IN THE DEAF AND DUMB, AS 

REVEALED BT DISSECTION. 

It is highly desirable that careful dissections should be made of 
the ears of deaf and dumb patients, whose cases have been carefully 
noted during life, in order that the condition of the organ may be 
compared with the amount of hearing possessed by the patient 
Pathological investigations into the condition of the ear in the deaf 
and dumb have, however, been too seldom conducted to enable us 
to draw any conclusive general deductions as to the condition of 
the ear in deaf-mutes. I purpose now to give the details of five 
dissections performed by myself, and to follow them with a tabular 
view of the morbid appearances found in all the other dissections 
of similar cases that have been met with by me. 

Dissection 1. — ^A woman, aet. -±0, deaf, and consequently dumb, 
from birth. For the last ten years of her life she was insane, and 
was confined in a lunatic asylum. The petrous bones were sent to 
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me, immediately after the death of the patient, by the late Mr. 
Crosse, of Norwick. 

BigfU ear. — The meatus externus, membrana tympani, and the 
tympanic cavity were in a healthy state. Labyrinth. — The anterior 
limb of the superior semicircular canal communicated with the ves- 
tibule, but was rather larger than natural, and its shape somewhat 
irregular. Examined as it passes inwards, it was observed to ter- 
minate in a cul'ck-sac, after having attained only half its usual 
length. The portion of bone in the situation usually occupied by 
the inner part of the canal was of an ivoid whiteness, and could be 
distinctly distinguished from the surrounding bone. The greater 
part of the posterior semicircular canal was absent, its anterior and 
posterior extremities presenting two cul-de-sacs, half a line in length. 
The external semicircular canal, the vestibule, and cochlea, were in 
a normal state. 

Left ear. — ^The superior semicircular canal is in the same incom- 
plete state as that of the right ear. 

Dissection 2. — J. C, set. 60, died from fever. He was born 
deaf, and had been educated as a deaf-mute. 

Right ear. — Meatus externus in a natural state, excepting that 
one part of the osseous parietes was quite rough. Membrana tym- 
pani thicker than natural, and perforated : a small red polypus was 
attached to its dermoid layer. A membranous band connected the 
stapes, incus, and tensor tympani muscle. The osseous semicircular 
canals were large ; but they did not contain any membranous tubes. 
The cochlea was in a normal state, as were also the tympanic mus- 
cles and nerves. 

Left ear. — The osseous semicircular canals did not contain any 
membranous tubes. One of the osseous canals was so contracted as 
to admit of the passage through it of a fine wire only. 

Dissection 3. — E. B., aet. 16, a girl, sharp and intelligent. 
Her parents stated that she was born deaf; but the child, on the 
contrary, said that she had heard sounds. Her teacher thiDUght 
the child's statement to be more likely to be correct, as she pro- 
nounced many words according to their proper sounds. None of 
her relatives were deaf-mutes. Upon making a careful dissection of 
each ear, no deviation from the normal condition could be detected 
in the meatus externus, membrana tympani, or tympanic cavity. 
The stapes adhered to the fenestra ovalis with its usual degree of 
firmness. The membranous labyrinth in the vestibule was healthy. 
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as also was that in the semicircular canals, with this exception, that 
in the middle of the superior semicircular canal in the right ear waa 
a quantity of otoconie (ear crystals), which completely obstructed 
the tube. 

From the occurrence of an accident to the left ear, it was not 
possible to ascertain its condition. 

DissBcnoN 4. — A boy, aet. 15, who had been wholly deaf from 
his birth. No deviation from the normal state in either ear could 
be detected by me. 

Dissection 5. — For the opportunity of making this dissection, I 
am indebted to Dr. Ormerod, of Brighton. The ears were taken 
from a young woman deaf and dumb, with discharge from each ear. 
She died with tubercular inflammation of the brain. 

Right ear. — The membrana tympani was absent; the mucous 
membrane of the tympanum red, and of extreme thickness, so as to 
fill the whole of the tympanic cavity and to conceal the stapes; the 
tympanum was distended with dark-colored blood. The petrous 
bone was so intensely hard, that it could with difficulty be cut by 
the bone forceps. The cochlea, to the naked eye, had a natural 
appearance, and submitted to microscopic examination, no deviation 
from the normal structure could be detected, excepting in that por- 
tion of the lamina spiralis which is near to the vestibule. This, 
instead of being composed of a delicate osseous lamina and a fine 
membrane, the two making a delicate septum between the scala 
tympani and scala vestibuli, presented a mass of solid bone filling 
up the scala tympani, and concealing from view the membrana 
fenestras rotundae ; the inner surface of which it wholly covered. 
The outer surface of this membrane could, however, be distinctly 
seen from the tympanic cavity, and it appeared natural. 

The semicircular canals contained more otoconie than natural. 

Left ear, — The membrana tympani absent. The mucous mem- 
brane of the tympanum thick and red, as in the right ear. The 
semicircular canals contained more otoconie than natural, and espe- 
cially the posterior one, which, at its junction with the posterior 
limb of the superior canal, was wholly distended with crystals for 
the extent of half a line. The lamina spiralis of the cochlea was 
of a deep red color, and blood was effused in both scaJas. The part 
of the lamina spiralis near to the vestibule was in the same state as 
the same portion in the right ear. 

In the subjoined table the condition of the ears in deaf-nuiteib ^ 
revealed by various reported dissections, is shown. 
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A TABULAR vIeW OF THE CONDITION OF THE EAR IN THIRTY-SIX 

DISSECTIONS OF DEAF-MUTES. 



Meatus Membrana 
Externa*. Tympani. 



Tympannm. 



Labxrinth. 



Nerre. 



Absent. 

Absent. 
Absent. 



Destroyed. Containing rege- j 
tations from the! 
macons mem- 
brane ; ossicles 
absent. 



Do. 



Do. 



Partially Containing scrofu- 
destroyed. < Ions matter. 



Do. 
Do. 



Containing caloa- 
reons concre- 
tions. 



• • * 



Full of gelatinous Fnll of gelatinous 
matter. matter. 



Containing a yel- 
low flnid. 



Anchylosis of 
stapes to fenestra 
oralis. 

All the ossicles' 
wanting. 



Vestibule full of 
caseous matter. 

Cochlea consisting 
of only one turn 
and a half. 

Vestibule, coch- 
lea, and semicir- 
cular canals ab- 
sent. 

Semicircular ca- 
nals wanting. 



Harder 

than 

natural. 



Name of 
Observer. 



As soft as 
mucus. 



Itard. 

Fabricius. 

Do. 
Itard. 

Do. 



Do. 
Mr. Cock. 

Do. 

Do. 

lUrd. 

Do. 
Rosenthal.' 

Valsalva. 

Reimarus. 
Dr. Haighton. 
MundinL 

Meckel. 



Mnrer. 



* WlMTt BO •■try is made, it is to be assumed that the part of the organ was in a 
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Bxinmu.l TriDpcul. 


T,..™. 


UbrriBih. 


BeiY.. 


Ob-mr. 


... 


tlMlroy,d. 

... 


All th» oieialai 
wantinK- 


Two or tha lalni. 

eirenlir oui>li 
imperftot. 

Do. 

Dloudbybooain 
■■oh Mr. 

One x^mloirrulir 
wn«U<.compl.t. 
inflDo^ar only 

tb« Otb*T Ut 

hulth;. 

AqaadaaoiTMti. 
boli rsi7 laiga. 

Senile iroulMT oft- 
mill &b»iit Id 


Atrophied. 
Wa«tl=g. 

Tei7 hard. 


Mr. C«k. 
Do. 

SjlTiBl. 

Araxmu. 
MonW«L 
Ht.CMk. 

Dr. Thmia 

Dlrympl* 

RouDlhal. 
Unnr. 








Filltd with ouMiu 
matter. 


HairiU 

Dioalvu. 

Atrophied, 
bj a tnmor. 


Dr. a>ishfa>ii. 

Hoffmui. 
DuTemaj- 








AportioDofoDeof, . . ■ 
the membranoiu, 

naU fliled with 


ADlhor. 






... 


The tupriur nnd ... 
poatarlar Mmkir- 

left »t. 


Do. 
















eiroDlar cauli 
abMnt. 


Do. 

Do. 1 








Lamina rplralti Otoeoni* ob- 
nearthtreilibale ■tmeting 
tlinng the mala tha ganab. 


Do. 
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IV. ON THE MODE OF EXAMINING A CHILD SUPPOSED TO BE DEAF 

AND DUMB. 

From the absence of precise experiments from which accurate 
conclusions could be drawn, great diflference of opinion frequently 
exists, even among medical men, as to whether a child suspected of 
being deaf and dumb really is so. 

It frequently happens, therefore, that a child is reported not to 
be deaf, because it always starts or looks up when the door of the 
room is loudly knocked, or the floor over the room is tapped with 
considerable force, or the fire-irons in the room are permitted to 
fall, or the piano is played. A similar opinion is often formed 
because a child can utter some short syllables, as " Mam," " Pa," 
&o., it being argued that no child could learn to utter these sounds 
unless it had heard them. It is also asserted that a child could 
not have been born deaf, because the defect was not discovered 
until it had reached the age of a year and a half or two years. 

In reply to the above arguments in favor of a child's being able 
to hear, it must be borne in mind that loud sounds are always 
accompanied by more or less vibration of the walls and floor of the 
apartment, which can he felt by a person whose attention may thus 
be attracted, although totally deaf. A child may also learn to utter 
short words by simply imitating the movements of the lips of the 
parent^ or nurse, without the exercise of the sense of hearing. The 
plan adopted by me to ascertain whether a young child is deaf con- 
sists, in the first place, of allowing it to sit on the knee of the 
nurse or parent, and be amused by something, and then while its 
eyes are fixed upon the object, to speak loudly, or shout, taking 
especial care that the breath does not reach the patient. Again, 
let the child, its attention distracted as before, be placed with its 
back towards the surgeon, who should, when near it, clap his hands 
loudly, ring a large bell, or blow a powerful whistle, always taking 
care that his own shadow is not seen, and that the child is screened 
from the movements of the air, while the nurse is warned not to 
start or suddenly look up ; or the surgeon may come into a room, 
the door of which has been some time open, and where the child is 
seated with its back towards him surrounded by toys, and perform 
similar experiments. If the child does not evince any symptom of 
hearing, by suddenly lifting up its eyes, turning round, or starting. 
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it must be concluded that it is wholly deaf; but if, on the contrary, 
it looks up each time the surgeon shouts, or turns round quickly the 
instant the hands are clapped, it is evident that some power of 
hearing exists, and steps should be taken to ascertain the extent of 
such power, and how far it may enable the child to be orally taught. 



V. ON THE MEDICAL TREATMENT OF THE DEAF AND DU3CB. 

It is of great importance that the surgeon should be able to decide 
what treatment, if any, should be pursued when deaf and dumb 
children are brought to him. 

The first rule which may be laid down is, that in those cases 
where there is no hearing power whatever, and in which it is sup- 
posed that the nervous apparatus is either incomplete or much dis- 
organized, no treatment for the purpose of improving the hearing 
should be resorted to. The friends of the child should be told that 
there is no hope of any change, and that it will have to be educated 
as a deaf-mute. 

On the contrary, should there be a certain decided amount of 
hearing power, some attempt, it is obvious, should be made to de- 
velop it. Where the child is evidently born deaf, general medicinal 
treatment is not required ; and the only remedy is the use of means 
to excite the nervous system of the ears to natural action. By the 
persevering use of the long elastic tube, the hearing power has, in 
some cases, been decidedly increased. 

In cases where by disease subsequent to birth, either the mem- 
brana tympani, or the mucous membrane lining the tympanum, has 
been thickened, counter- irritation over the mastoid process will aid 
the use of trumpets ; and in those where the membrana tympani 
has been partially or wholly destroyed by ulceration, and where 
there is a constant discharge of mucus from the surface of the tym- 
panic mucous membrane, it is desirable for the ears to be syringed, 
and occasionally with a weak astringent, so as to prevent the mem- 
brane becoming ulcerated, and the bone which it covers, carious. 
The artificial drum may also be resorted to. 
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TI. THE AMOUNT OF HEARING POSSESSED BY CHILDREN EDUCATED 

AS DEAF AND DUMB. 

The examination of a large number of children usually considered 
to be wholly deaf, and consequently educated as deaf-mutes, shows 
that a large proportion are not totally deaf, but that, on the con- 
trary, certain sounds are distinctly heard. Thus, it will be observed, 
that of the 411 children examined at the Deaf and Dumb Asylum, 
245, or three-fifths were quite deaf, not hearing any sound; while 
166, or two-fifths, heard certain sounds. The 166 cases in which 
certain sounds were perceptible, may be classified as follows : — 

14 heard a clapping of the hands. 

61 heard a shout close to the ears. 

50 heard a loud voice close to the ears. 

44 distinguished vowels, and repeated them. 

6 repeated short words. 

1 repeated short sentences. 



166 



Of the 411 children it has already been stated that 318 were 
cases of congenital deafness, while 98 were acquired cases. 

0/ the 313 congenital cases — 

172, or about five-ninths, were deaf — i, c, no sounds were heard 

by them. 
141 heard certain sounds. 



318 congenital cases. 

The 141 cases in which certain sounds were heard may be classi- 
fied as follows : — 

11 heard a clapping of the hands near to the head. 

44 heard a shout. 

89 heard a loud voice. 

41 heard the vowels, and repeated them. 

5 heard words, and repeated them. 

I heard short sentences, and repeated them. 



I 

I 

I 
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Of the 98 acquired cases — ^ 

78, or about three-fourths, were deaf. 
25 heard certain sounds. 

The 25 acquired cases in which certain sounds were heard may 
be particularized as follows : — 

Arising from scarlet fever, 9 : — 

1 hears a clapping of the hands. 
5 hear a loud voice. 

2 pronounce the vowels. 
1 pronounces short words. 

Fever, 6 : — 

4 hear a loud shout. 

1 hears the voice. 

1 hears the voice, and tries to imitate it. 

Measles, 1 : — 

1 hears a loud clapping of the hands. 

Varioiis Diseases, 9 : — 

1 hears a loud clapping of the hands. 

3 hear a shout. 

4 hear a loud voice. 
1 repeats the vowels. 



VII. ON THE EDUCATION OF THE DEAF AND DUMB. 

The observations to be oflFered upon the system usually adopted 
for the education of the deaf and dumb, have reference to two points: 
first, the improvement of the power of hearing ; second, the use of 
the vocal organs. 



1. Of the improvement of the power of hearing. 

It would be very interesting to know how far the facts respecting 
the hearing power of so-called deaf and dumb children, oited in a . 
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previous part of this chapter, sfe corroborated b j the observations 
of others. Itard hazarded the opinion that one-half of the pupils 
at the Deaf and Dumb Institution at Paris were wholly deaf, and 
that the other half heard some sounds. It is assumed by the writer 
of the very interesting article on the Deaf and Dumb, in the " Penny 
Cyclopsddia," that the same proportion of the totally deaf to those 
who hear a little, will be met with in our English institutions. If 
there exist throughout the deaf and dumb in England relatively, as 
many cases of a large amount of hearing as in the London Institu- 
tion, steps taken to improve the hearing power might be productive 
of the most valuable results; especially as my own limited experi- 
ence warrants the assertion that this power is capable of considerable 
development, as may be seen by the cases appended. Though one 
of these does not belong to the category of the deaf and dumb, yet 
the long duration of nearly total deafness in one ear, followed by so 
great a restoration of its dormant power, renders the case of great 
interest in the present inquiry. The treatment calculated to im- 
prove the hearing consists in the use of trumpets, whereby the 
nervous apparatus may be gradually excited, as to become sensitive 
to ordinary sonorous undulations and external stimulants. While 
quite agreeing with Mr. Wilde, that we cannot hope to cure cases 
of deaf-mutism, I still think, when there already exists the power 
to hear the vowels so distinctly as to distinguish and repeat them, 
, that from the exercise of the ear considerable improvement may 
reasonably be anticipated ; sufficient, in fact, to aid in carrying out 
the end above all things to be desired, viz., the exercise of the organs 
of speech. 

The influence of the use of the vocal organs upon the general 
health has, it seems to me, scarcely been sufficiently considered in 
the education of the deaf and dumb. Sir H. Holland, with his 
usual acuteness, has placed the subject in its just light. He says : 
" Might not more be done in practice towards the prevention of 
pulmonary diseases, as well as for the improvement of the general 
health, by expressly exercising the organs of respiration ; that is, 
by practising according to some method, those actions of the body, 
through which the chest is alternately in part filled or emptied of 
air ? Though suggestions to this effect occur in some of our best 
works on Consumption, as well as in the writings of certain conti- 
nental physicians, they have hitherto had less than their due in- 
fluence, and the principle as such is little recognized or brought 
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into general application. In truth^ common usage takes, for the 
most part, a directly opposite course, and, under the notion or 
pretext of quiet, seeks to repress all direct exercise of this import- 
ant function in those who are presumed to have a tendency to 
pulmonary disorders." — Medical Notes, c. xx, b. 422. 

To this, I may be allowed to add, in reference to the deaf and 
dumb, that in those cases where the organs of speech are not used, 
and where, consequently, the lungs, and the muscles of the chest, 
and heart, are not duly exercised by the act of articulation, the 
general health always suffers. 

But the great advantage of calling forth the auditory power of 
so-called deaf-mutes is, that they may be enabled to hear their ovn 
voices, and to modulate them; for the extreme harshness and 
monotony of the sounds produced by deaf-mutes arise from the im- 
possibility of regulating the tones of a voice which they cannot 
distinguish. 

CASES. 

Miss L. L., aet. 23, consulted me in the early part of the year 
1857. Her history was, that since childhood she had heard only 
certain loud sounds, and was quite deaf to all conversation. Her 
means of comprehending what was spoken were derived from 
watching the movements of the lips, and the sounds she uttered 
appeared to be the result of her attempts at imitating the move- 
ments she saw. Upon examination, having found that the voice 
was heard when spoken into the ears, I recommended counter- 
irritation and the use of a long elastic tube. At first she could 
hear only for from three to five minutes at a time. In a fortnight 
there was decided improvement in the hearing power, and she began 
to experience a painful sensation in the ears when too loudly spoken 
to. To use the words of her sister (who devoted herself to the 
poor patient in a way that only a sister or parent could), "During 
the third week the improvement was wonderful. This was not so 
perceptible with the tube as in her hearing generally. Everything 
was so much louder to her, but not more distinct. The noise in 
the street now quite annoyed her : she called it dreadful, although, 
when we arrived in town, she did not notice it." She left me at 
the end of a month's treatment, and I directed her to be spoken to 
daily, but only in words of one syllable, which she was to repeat to 
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herself. Then very simple sentences were tried ; which she heard 
and understood when spoken to through the tube in the ordinary 
way of conversing, and replied by speaking through the tube her- 
self, so that she was able to hear her own voice and modulate it. 
Her sister writes: "In October, 1857, she spent three weeks at 

, and there she was seen by people who saw her just before 

she came to consult you : they said they should not have believed 
it possible for her to have improved so much in hearing and articu- 
lation ; her mind, too, had come out so. During the three weeks 
she was from home, she had a complete holiday (». e., the tube was 
not used), and when she came back, the hearing had not retrograded 
generally, but she did not hear so well through the tube. Since 
her return from a visit, she has gone steadily on with the use of the 
tube. Latterly," — this was wrtiten on February 2d — "for some 
weeks, I have talked through the tube daily an hour divided into 
three or four intervals. Two or three times, when much amused, 
she bore its use, without fatigue, half an hour at a time, and she 
said she could have borne it longer. Even when she has had a 
difficulty in comprehending what was said, I have never allowed her 
once to see my lips while talking through the tube. We spelt the 
words which she could not make out, and she never once failed to 
find them out by the aid of the ear alone. One afternoon she could 
not understand a single word of sentences she had distinctly heard 
in the morning. By degrees, however, she made out a word here 
and there, and in a few minutes heard everything I said. She had 
been absorbed in writing a letter till a minute or so before the use 
of the tube. Several times now, I observed that she heard far 
more easily at the end of our talk than at the beginning. To her 
best ear I am obliged to talk in a high treble, not loud. The left 
ear requires a deeper, stronger voice. Great distinctness and slow- 
ness are necessary — a monotonous tone suits her best. The final 
consonants must be strongly uttered. She says she now hears them. 
but she never did so before. She notices the difference of touch in 
persons playing on the piano, and can often understand much that 
is said without seeing the mouth. A few days since she exclaimed, 
'You are talking French.' Lately, she has gained many new 
phrases, trying to apply those she hears in conversation, very often 
making wonderful mistakes. Not long ago, she said, ' That tree is 
a great assortment for the birds,' meaning ' resort for.' At another 
time she said, 'I hope you will not think me liberty,' meaning, 'I 
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hope you will not think I take a liberty.' She began to read half 
an hour a day ; it was hard work, although the book was written 
for a child. As hearing improved, articulation and intelligence 
improved, and lately I have often wondered at the change. We 
increased the reading to an hour, my sister constantly sajring, 'I 
feel as if something were coming to my mind,' and expressing sur- 
prise that she could understand what she never could comprehend 
before. She now quite distinguished between my mode of pro- 
nouncing and her own, and we never had the tube while reading to 
her, as I knew its use would have distracted her thoughts from her 
book. Occasionally, when the word was a very difficult one, she 
made it out, and then had the tube used to convince her of her 
correctness. Numbers of people have remarked my sister's im- 
provement. A lady saw her the first time in the beginning of 
August last, and she saw her no more till November, when she said 
to me in astonishment, ' I could not understand a word your sister 
said in August ; now I can understand everything she says.' When 
I began your plans, I had to ask my sister, as a favor to myself, to 
allow me to talk to her sometimes; she was annoyed, and then did 
not hear so well. Now things are very different. She very often 
proposes the use of the tube, and says she wishes you could know 
what we had done for her." 

Another case, very similar to the above, also occurred to me lately. 

A young lady, est. between twenty and thirty, like the case above 
cited, had never heard sounds so as to be able to speak or read with 
any degree of distinctness. I subjected her to a treatment similar 
to that pursued in the above case, and the result was also satisfac- 
tory. In about four months I received the following report in a 
letter from her sister: "I do think she (the patient) is improving; 
a good many of her friends also think so." In another letter the 
same sister writes : " I really do think the improvement gradually 
continues, although slowly, which perhaps is the best and surest.'* 
The patient herself writes: "I cannot tell how much I have im- 
proved in hearing, reading, and speaking ; but I now read much 
better, and I know the numbers very well by the tube. I hear 
everything continually. The G.'s, during my visit there, and Aunt 
F., say my improvement is much in speaking; they understand 
me very well, and I am glad of it." 
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The right ear useless for sixty years ; at the age of seventy so greatly 
improved as to hear conversation all over the room^ by means of a 
trumpet, 

I was called into the country in great haste in the spring of 1856, 
to see a nobleman, set. 70, who was suflfering from an attack of in- 
tense inflammation of the mucous membrane lining the left tympanic 
cavity. At the time of my seeing the patient, the inflammation had 
extended internally as far as the labyrinth, and the power of hear- 
ing was destroyed. The only means of communication with my 
patient was by writing. Having but slight hope of doing anything 
towards the improvement of the hearing power of the left ear, I 
turned my attention to the right, the drum of which had, I found, 
been inflamed and damaged in early life. I proposed, amid opposi- 
tion at the supposed utter uselessness of the experiment, to try the 
effect of a loud voice spoken into the right ear. The result was 
decided, the sound of the voice was distinctly heard, and some 
words were understood. Feeling that the nervous system of this 
ear was lying torpid, from the circumstance that ordinary sonorous 
undulations had not been able to reach it through the diseased con- 
dition of the membrana tympani and mucous membrane of the tym- 
panum, and also from the weak state of the nerve itself, I determined 
to try a plan of treatment having a twofold object, — the excitement 
of the nervous apparatus of the ear by the healthy stimulus of 
sonorous vibrations, through the use of ear-trumpets, and an im- 
provement of the condition of the drum, as also of the mucous 
membrane of the tympanum, by remedial applications. The former 
of these objects was attempted at once with a most satisfactory re- 
sult, for the hearing power gradually increased. In short, by the 
means in question, the latter of the two being principally gentle 
counter-irritation, the patient's power of hearing in this ear,* which 
had been so defective during sixty years that its faculty was con- 
sidered " lost," became, in the course of eighteen months, so im- 
proved, that for a long time previous to his death, he could hear a 
voice speaking near to the ear, and with the aid of a trumpet on his 
table could carry on a conversation with persons sitting in different 

parts of an ordinary sized room. In this case I am confident that 
28 



484 THS DISEASES OF THE EAK. 

no good would have resulted from the treatment, if the nervous ap- 
paratus of the ear had not been stimulated at the same time by the 
influence of sounds ; and my experience tells me that hundreds of 
persons are living with one ear supposed to be perfectly deaf, and 
in reality useless, but which might be made very serviceable, were 
the sonorous undulations conveyed to it by artificial means. 



CHAPTER XIX. 

EAR^TRUMPETS AND THEIR USE. 

Ik some cases of diminished power of hearing, there can be no 
doubt that ear-trumpets afford great assistance^ and are a source of 
much comfort to the suflferers. On the other hand, if imprudently 
used, they are apt to increase the deafness and to cause additional 
distress. They are decidedly injurious, for instance, in the early 
stages of deafness arising from debility of the nervous apparatus, 
and the noises are likely to be increased by their use ; while in the 
old standing cases of the same disease they often prove most service- 
able : they are also equally advantageous in cases of partial anchy- 
losis of the stapes to the fenestra ovalis. 

Ear-trumpets may be considered under three different classes, 
according to their use, in as many degrees of deafness. 

The first class consists of instruments to be worn on or in the 
ears, without the aid of the hand ; and by means of which more 
voices than one, or even general conversation, can be heard. 

The most useful of this class of instruments are the small cornets 
made by Mr. Rein, which are connected by a spring passing over 
the head, that serves also to hold them in the ears. The comets 
can be concealed by the hair or worn under the bonnet. A variety 
of this class is a small cornet, which can equally be concealed by the 
hair, and which fits into the ear, where it is retained by a convolu- 
tion which passes around the ear and dispenses with the spring. 

The second class consists of instruments held in the hand, by 
means of which one voice, and sometimes more, spoken near the 
extremity, can be heard. 

To this class belong all the varieties of trumpet of different 
lengths and shapes, whether made of tin, gutta-percha, &c., and 
consisting of a narrow portion inserted into the ear, which gradually 
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expands into a wide mouth. These trumpets must be held in the 
hand, and the expanded portion can be directed to any person or 
persons whose voices are desired to be heard. 

The third class embraces a variety of elastic tubes, one end being 
placed in or on the patient's ear, and the other held in the hand of 
the speaker, whose mouth being applied near or in its free exiremity, 
his single voice is heard. 
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:"'.a™ 



>nKl>ll> 



lirJwriri'inliiiiieBTUirriitnre »iiii ilui" ™'* '•'""'•■"" '''™^""''' ■"? ""pi bp^ihtb 

BUCKNILL <J. C), M. O., »ni DANIEL H. TUKE, M. D., 

MitllciiJ HuparluisDileBI n[ Uie Dnon L.uiiallr A>rlam, Viiitiof Mcrtleal Ollletf lo Ibc Yotl Bmr(I. 

A MANUAL OF PSYCHOLOGICAL MEDICINE; oontaining the Historr. 

Nowlogy, Ue^.Tiplion. SIhii.iic., UiBinwi., PniboL^y, und TrMimeul .if INBdNITY. " Wilt 
a P1b[«. In une huidwmc ociavn velunie. of 636 puges. ctiri dcnb, S4 GO. 
The increabc ol menlBl di~«iu« in in> varwus lunnn, ainl Ihe ctiOtriHt qnetltoni! tu wklrJi It i> 
conHlnntly Riving rirc, readar (be nubtecl uie of dlilv enlmiioail ioleren, requiring ua Ihr put of 
Ibe phyRiciBD b coailantly gnmer fain (tin riiy with IDiF, Ihe mUFl perplMiDg branch of bit pnlti- 
Rion. Y«l UDIil llie ippcBrnDCc «r tJic prcf-eni Vuluuie Ibcre bap bcea for taint year* do wurt *b 
oe^slble in lhi> cwuniiv, prnMihliug the result- uf retwul in»Bfiis"iioni' in Ibn DiBflniwi* wid Pn^- 

alleriBtuiC the uuadniua i» roiuruig itae li»li)i ul llie id»uc. 



BENNETT IHENHY), M.D. 
A PRACTICAL TBEATiKE ON INI-'LAMMaTIoN OP THE TTTERtrS, 

ITS CEKVIX AND APPI^NDAGKS, and uu lU v.niiieclioii wiih Vtenat 1>i^«bh. Sink 
Amcririui, frum Ihe ruurtb and nviivd BngUiJi olitiua. In una iraUvu vuluoio, ul kbou 'Jit 

pofcf, eitn eloih. ft n. (Jill Rmii/.t 

Thi» *tand»Fil Wiitk, whioh La« done fn much lo fnlrndpice Ihe uindern and imprortt) imtlMgl 
of (tni«leiliie»s«, Irnr rei'Oivnl ■ xr-ty chcfIijI revr^ion ut ihc band-iil ihe uulhr.r In hi* prrfMc 

lion, and in its preKiil i-iite the woik mtjr be Cunrirfered In eiubudy Uw matured ex|«iKneg of Ot 
many yean I have d«To«d lo the Hudy of nieriue dise»»«." 



, M. D., F. R. S., 
ui'i Unipllal. 

LECTURES ON THK DISKASEIS OP THE STOMACH, with an intiwJad- 

tion on ilfc AiiWuniy aud Pttj^ioliigy. Frum Ihe Mcond sod B^largFd London rdiXuM. Witt 



oalkspaflbf tniyim 



■ran, plain, and IwlraEiKn 
o-lM"o".*nln"«/i*iV?/s"»i.«.'Apfl!','iM».'"° 



Dr. Brisl^B'a poiltlus 






r artaa fa> tl a irrul uhre a 
-Latest Lm«i, Du. iVM. 



BOWMAN (JOHN E.>, M.D. 
PRACTICAL HANDBOOK OF MEDICAL CUKMISTRT. Ktfitei 

L Bt/>UM. Third AmFncau.frum l\it fourlb mid reviwd tinaUth Kdillon It Due qnt 
ri.yalr*niD.,exir«clDih Wilhnum^^rou^Hlu.lrullou^- pp,3il. tatO. (A'a»R«arfy.] 
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rmn"lie''ablccUil.r iKuiTVnitbiii waebuwblvl 
llir |>r.>(r>Muf DkKiBiili) hu ieBd<1Mnci>n>.rT - 






• llnle book, wt (Ud)} plan U 
ind adilUiuu,— SaUa MMHmI F 



conpricni editor, at.. ... 
Many [mrlioaa hare been 
crivrd Fpecial altenlion, a 
ii-lry win ibcreTuic find it, 
I >itu! I'jwialinn!' oCXhe iaboi 




AHD SCIKNTIFIO PUBLIOATIOSB. _^^gM 

BUMftTEAD (FREEMAN J.) M. D., 

t.«Miir*r nn Vai«r«l OxiMWi «i ilif Cull»* pif Poyilci-uianii Sarecnn., Ntw Yorli, *e, 

THE fATHOLOQY AftD TRKATMKNT OF VKNEREAL DISEASES, 

Including Ihe r««ullnDr rewnl inve^i ignl inns u pun the luhjivl. Second edition, ihorDughlyre- 

vi»td nnd much uaploved. With illiiriiatiuui-oii wuud. luuue very hwiJsuiae uvIbto volume, 

□f iiixiui 700 pages M ''S (iVw Kaady.) 

Br Ut tki nuu TaluaUe annlrlbuliim tu Uiii nt- 1 

Ureoiar biaash of praeliCe IkU Im leeo Ihe light n. r. „ ,_., , „, 

wiUiiDUielait Kaiearycaii. HiiflciiraBa (ecu- will nlTMrd lu do wiibiwi.— ^mirirna Afti nnui, 




■atooiruJwBiUdbiaiiibjsei.W ha £aa pru 
K» ab WiUuini tbe aliatlut bypgrboli, ilio 6ei 

■taaant, lod liai ichievcd b[i luk in ■ mi 
itbieb auinol but reifoupd to Ui eicdil.— B< 
Avurlcoa /oaniBl, Oat IMt. 

Wa bnllcn Ibta itEdiH will eanie to ba fe<i 
ubickaaUii'rlirintliia tmnuhutmedleiipraolica. 
and we wiralally mmrntui It u> Iha fafurkbU aniiee 
ofoarbrMkrgiiiBtbapxiriHiLiin. f 



valnablFDUtrriiiUbat hnalncnipTiiaitlhlnngh mid- 
Ual jouraali wUhin tbo tail iwniiiy yo»ri— t»c pe- 
rl.id erf nuinT eiperiBmuud iaTMnaalioni on Ihe 
■Dhj«:t~Ihgwhg|garerollrdiRP>ledb)riheildof 

uI'ai(dtu''llieptu[i!aaiDB uaaadiBiH^'rurp! Via 
dOIBIilEtencaa ii Hcurad by Kuod pltiea, whUli aie 
«petlttllyfollintb " ' "^ 



leimltal argnBa. 



..■raat HiiafaetlnD, Bad 
csungraiuiauMns msdieal Dmfmls* fnAmtrilit M 
tke BaiiDBalliF of • wu>K Ibal nayhirlf MiallMl 
ari|tBiil_BiritiMn MU-Jautnml^ Dee. IMt, 

One thing, bowarec, ¥n an iBpalled (o ear, (bat 
we have iiMi with BO alba bmlE onanhilii, ia lb* 
RagiiiN tuiriMge, whieh s»n ao (uli. alaar. aad 

II inati. Wa eanaot, hmnrBr, rifraia rmn ax* 
preaamg oar wtiafaetloa WlUi tbarall aM^mplev- 
oni nmnnet in which thn anbJBBtbaabani ar ta fatad, 
anil the aarenilttlCBilim IB alBaiedeniU,tAaM- 
r*]— not M mj In^lapaaBbla— ki a pne ileal ireall**. 
Ib suBclaaiofl, if wa DuT b« pardndwl ine aae nt a 
_i iiir|»»<ionioitereot)iTiail| bai wbteti wa he'o 






laxpreaalheoi 

IB Venerul Dla 



BARCLAYtA. W.I, M. O., 



AaaiataDtPhyaidaatiiai. Oeonte'atla>Biul,4:a, 

A MANUAL OF MEDIUAL. UIAONOSlSi being n Analysis t>f the Sigoe 

uid Symptom H of U>«usre. Third Auierleao from the MeoniTaBd reviiul LundonBd'tiun- Ib 



»:i.TO {Ji»th>Htd) 



■A l>y ibe prolesalan, and tb 



i( haa eojoyed will n 

!n(.and acceMiibte manual iur rpredy refereneo in Ihe eiigeacie* of bi« daily dulle*. Pur. 
ill cumplele and extensive IndoE reodrrB it especially valuable, oflermgraoiliUei 



■bit lallec purpoae ili cu , 

tot imiuediabely turning lu any clasa oT syniplunii 

eBarnnc ■tigliiono; buiDr.thirclay 






LcssiledliUt 



Uoner.— A. J.Mid 
pratliliDBar and sta 



:i;aiS 



N^hJitl. «;i"/.™f 



p«Sllli™"ai'2^ThV»'lll"nB"errBSreuK;ith- 
rulatudyflrilapagea.— CfiKiaiulf LuHEI. 

An laporual aeqaialtloa to BedioaL Utflrilace. 
Iilaawoik of hliB merit, both liuin tkevaal Im- 
purvanBv at Iha aah;ecl apoa wbloh It traata, aad 
alHi (lua the real auiliiy iliaplayHl ta ■<■ elabora- 
tioB. IneoBelaainB.lai aa betpeak Tar [■■■vuluine 

ao rielily aiaerTea - thai plus la avetr nieilieal 
library wbleb II can ao wall ailora,- Pinaanlat , 
HtHcal.lnnkat. 

BARTLETT (ELI8HA), M. D. 

THE HISTORY, DIAUN0S18, AND i'HBATMJfiNT OP THE FEVERS 

OF THE l/mTED STATES. A now aud revisod adilion. By Alon;!0 Claih, M. U , Prof. 

of Falholo^andP^BCIIc■IMedl<^incinIheN. Y. College of Phyiciaua and 3urg<9oiiK, dcr!. li 
one ocMvo volume, of aix hundred pagea, eiira claib. Priue S4 00. 

BROWN (ISAAC SAKER), 

ON SOME DISEASEsVf wtliMENVoM^'lTljJTo^ 

U£NT. WiibhaudaamBillusmiliiuB. Uuevu]-Svo.,silrBaIi>tta,pp.27fi. SI 60. 

IB oai«ral altaaiiDB 'if aiery Hrgeoa- 
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.J}iitliiil4Hrui(f }o4nA\. 



raiailTaadfttAiMHk, . 



I BR/ 



LEA b BLANOHAKD'S MEDICAL 



RANDEfWM 



T.l D.C. U,, 



ALFRED 3. TAYLOR, M. 

Prufeuur at Chemiilir uil MnliuJ . 
~ 'aHixplUI. 



CHEMISTRY. In oue handfiome 8vo. volume of C96 pages, esCra cloUi. $4 25. 

" Having been enjemd m leaphing Chemiiiiry in Uiif Metropotin, ibe one fpr ■ pcrioabf 
■lid Ihe Olber far ■ period oJ Ibirly ycatr. n buf *.\iprariH to up Ibll, ia ipiW oflhc Dumber oTI 



ready euMina, Inc. . 

i« lue of inidpnii- In pn 
ilnd, ib>i itac eriideni in ibi 






oforai 






h> uM >« e>peeiall)r aitatiiadl 
1 endeavored lo b^ 



le prenni day \i*f miiphio li 
injj." — Authors' Friface. 
In reprinting Itait volnme, U* pauage Ihroi^h ibe pres* hHB been ■uprrinlcnileil by a coniprlml 
Pberowl, gho ha* aeduloiuly eodeaTored lo tocupe Ibe accumey ao inHKHary in a worii of Um 
oalun. So notes or addiliona bavp been inlroiiiired, but iba publ»bt-r« hare been tavured by tte 
anlhora wjlh aome correctioiu and tevit'toat of Ihe first iwenly-one chapter*, whif b bare been dniy 

lo «o propwaBiTO ■ »rienre ac Chemistry, ihe latest wort alwaya ha; tbp advadlage ot M«FFnlMi( 
Ibe subject at modified by ibe resulls oribElalL-«t invealigDliont and diicuverira. Thai ihit advin- 
tuge baa been made Ibe mo»l or, and Ibai tbe work poeHiaaea superior allraclitinf ariaiog TrDin lU 

cleariwn, simplicity or Myle, and lucid arrangeinenl, are Diiuiifiiaied by ''' 

of Ibe Englitb medieaJ preu. 

II B»d> DO groat unellr to ronlell tbat thli book 
wijl IM. llteraUj, Ibfl Iluilbuak la Cbemltlcy at tbs 
HidfDl and pnetJIIaiiiT. For elsuieag oflugDage, 

foaeiiom bom padanlrj aad mr^tlolim of Dt>dBni 
obBtalAtry, na olbar taxt-baok eomea Into eompflliilaa 

uatlar, tat liddllT of arraagunsnt. for dHinaM of 
•Iris, ti H y« irtillffBt a riTal. And long will 11 ba 
vlthoal a riraL For. aKhoafb wllh lh« mc 
adTuo« of abemlCftl kaowlodsA aditATida wUl 
qalrad, tbara 






I at ibe booli « 

tB( It turraafaloiatiifl, Willi U i 

to lb* (lodT "t CbeDliIrr t«i gl 

AondM Lattert, Den. », leil, 

HdiI nuiindly, tlmabai am al 



, Ibt bwi faida 
ts tho world.— 

eaowhUofiha 
•J hiiung right 




BARWELL (RICHARD.I F- R. C. 8., 

AHii.>»t a^rBwa Chariai, Cm.. Hn.pH.1, *e. 

A TREATISE ON DISEASES OP TUB J JINTS. Illnstrat«a with enmv- 
ilig» on wood. In one very handsome octavo volume, o/ about 500 pBge», extra clotb : fj 00. 
Al tba iwtaai w« may aUu (Hal Uia tPDtl li ibi ud faillifBl dclliciill'<aB of diiiaaa.— liiadu 

worthy of Duab piBlu,uid beatievlducf of Diacta Ittd. rimriawl Oniilli, Feb. I, IMl. 

ttOBghlfBl and earefolln^liy, and here and Iherf Thii Foluma will bg wcleoBwd, aa tbc rednrd <r( 
of no allglit orlgiBBlily. >Kt have already carnrd „„„ hnnm re.B.rch gndGaicful laveatinllua lala. 
thi.BotL?,fcj[*V.h»«fnt™«^.odo,bBta«< rh^naS™^,"* ™^"t ""S^^^^ 

■hal[haj»raialofiihaBairotdediiigreatpia>Bre. ™la.hle«Dd axful bon* witbual eallfi. M 

Thaanthot baa evidently worked Tery bard, at hla m ihaaaiCBBiof HnflJrf. worhiior— ^- 

«.b]«., .ad hi. inve-LinUoa. {«" the' Phy«olpg, .Tight ™t""lorr^li£; ^^T 

aadraiholory of Jnlnta baTe beea carrma od m a ija.iinu.uid al taeB-e tlm otir 

■Mnsisr whiSi entitle, bin to be Uatened to with S>"a"t cfil. auih ", wh"Br«e ■ 



F. R. 9,. 

Uaivet.iiyof Lundtv 

With an Appendix 0(01- 
M. D. 



CARPENTER (WILLIAM B.>, M. D., 

HxauuncriB Phyaiolu^Bsd Comparative Aiuloniy la thi 

THE MIUKOSOOPK AND ITS REVELATIONS. With an Appei 

iBininglbeApplieatlonaoI tho Microscope to Uimicai Medicine, flee- By F. G. Smi; 
llluBtraled by lour hundred and thirty-four beaulilul engraving, on wood. In one large 
' ~U pagea, extra cloth, if 'ti. 
ieioscope aa a loeDDB of dingni 
i<i induCL-d tbe Amerluin puliliKCierr, wim uw 
led by Profei'Bar Smith, on itae appiiontioiis i 
an account of Ameiicun UiuroKnpea, iIib. 
wort ie ilJuMmled with newly oue hundred 
-e particularly to Ihu um of tlie Americau niudeut. 
Dr. Oarpefitei'a i ThB addlUan. by Prof. Satlb (Ire It « 
^gFtable Phyilo- I elBim apini thep[oreaaiira,rai which wc di 




Tbe groat unportsnce of Lbc 

a IB wno are aFw phyi-iciant, 
I an Appendii, carefully pri 

toped, will adapt tlie volume i 
TbiMeWha arc BennaiBiod wl 
BrevioBBV 
toey.willl 






. fBlly andersUnd hiiw rut 



rBllvanderi 



wUl fisd (bM^M of ipfo 



™m«i' "X'iiSMiSrMSi^' 

ineJear! and Ihia a| iUelf, tt bbbii 



AWD aUIENTIFIC PUBLIC ATI01I8. 
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CARPENTER (WILLIAM B.>, M. O., F. R. 8., 

ECBnuiDrinPhfiuikc^ymiidCoinpitratJTQ AaMtoDifin thcUnivonitr of LoBdOD, 

PBINCIPLE8 OP BUMAN PHYSIOLOGY; with their chief applicatioiiB to 

Piyrbology, Patfaoliwy, TlienifieuUiA, Uygii^ae, uid Forenwc Medioine. A bb« Americui, Irou 
■he last ifii revi»ed Loniliin cJmuu, Wiih utiarly three hundred illUBtnlions. Edited, wilta adili- 
liana, by FsihcisGukmev Smith, M, D,, Profeiuar ofilielasljlulMor Medicine in ihe Peiintyl- 
Tunia Medical Cullcge, Sec. laoae very Imgeand beuiurulo<:lavovaliiinB,i>l abouitiuie hundnid 
large pii|r^, luudHiinely printed, eiira cioUi, K itS 
Fm opwafdi 



Ml bj IhD proftBioB JMIO- 

ntly,tH)lb ID Ihl* ceuDHTuil KkfiiBd, ■■ ihc mnit 
vilsible eompcBdiiim un Ibe inbjecl of pbyilology 
iiiDailaD|iucD, ThiadiiliDctioaitaweiUi tbe kifh 
anaiDBeaM ud Mweailed IndsiUy of '*■ ■ceom- 
plhhedaiitbor. TfcepreieniwHliOBJw"-'- '■'~ ■■■- 



Lriar.iasoDBladiBrtbL 






Thiiliaalaadardwark— thelul-bcwk ued by ilJ 
atdlcal •ludenti wbo rnad ibe Bagtiih lusgnage. 
II ku iMHsd thioBgli Kveial nltlliHia in oidcr U 
te«ipueirf(k the rapidly frowiiiERieilcQnrPhj' 
•lolocy. NelhlBj Ddcd benld In It* pniie, for iti 



The ■«( eomplste eipmilioB of pbyainlogy wbl 
uy Unjuagr "'J "I P"«b' give,— Jrii. Bad f i 



TneDlfwlieiliiigisatworkiratildDeiBpwanouf. 

le BBthoT liB« ro modelled a larfc nttrlinn of tTtB 

iereat.eipeciiUy in the (orm of lUuilralioDa. Wn 

work on BsiDin Fhyiiology in aui languKgs,— 
SmulUm Mid. tint Sarc Jamrmal. 

liagDafB jtmrvtil./nnul. 

Themual aunpleU work dow uuni 
gasfS — !». 0. Mti. Bagitut, 

tamive >BbJeet^-2.iMl<a Hid. rinui. 
A enspleteeyelopBdlaof thia bruii: 

— w. y. «•!<. num. 

The proTeiBlim of ih<) eaiinlry, and 
of Earope. bBveauieaily anil Tor lotne 
(he umKaneemut of tbii Bcwedition o. 
Bumas Pkyiiologf . Bit foriDcr ediii 

Hon amonx tfaB profeaaion baa been an 

asj work ID any departmeai ofionlieal Hieuas. 

It li quite unneceuarT fm ni to ipeak of tbU 
work a* iu meiiti would irutity. The mere aa- 



\ 



BLEMENT8 (OR MANUAL) OF PHYSIOLOGY, INCLUDING PHYSIO- 

LUUICAL ANATOMY. Seooi.U Aiaencan, from a new and revioed Luudua edilAm. Witb 

one bundred end ainely iliUFirBlioas. la une very bandiome i>clavi> volume, lealbtir, pp. 564. 

•4 00. 

In puUiibing the Grel edition of this wark, iu tide inu altc 
tn' the eubsiiiuiion ul'ihe wurd "Elemeatii" Ibr thai of '' Manual," and « 
l£e lllle of "ElemeDtH" la blill relaiued as being mure eipre 



PKINCIPLEa OF C0MPAE4TIVE PHYaiOLOOT. 

the Pourih uid Revtivd London edition. In one lar^ and huodHii 

liifee hundred beaulilul itlutlrgtionB. pp. 752. Eiua clelh, tfi UO. 

This b<»li shuiild Dui oEdy t,c nun bai iherDdCbly 
acadiod b; Bveiy member of the pioreHiun. None 
are too wiaeul old, bibs bBBelled tberebr. But 
eapeelallr tu che youager cIub would we eoidlally 
•aBUBead ilaabeatGltedof uy wuikm the Engiiab 
lasgaagB M qnaHfy tbem for the reception and eoiU' 
fiebejuluB or thute truths which are duli being de- 
votoped laphynoliny.— Hidical CoinuiIlDr. 

Without prelHiliBg lo It, it ii an gneyelap«lia of 
the aabjeet, aeearaie ud sonplete la all teipectB— 



nologlcal itudy.— AHibaf'j iitit 
'bw bbb ii RaropaeoBld have undi 



It 1* 



stance wilfaffanl tbc hlghetl 
ret of Phyilni.p, whlTe Ita 

■OkiiXti.md Surg. Inn 

:)LUDING PHYSIO- ■ 

od LuDduo edilAm. Witb ^H 

volume, lealber, pp. 564. ^H 

lalol the London volume, ^H 

wilta the aulbor'H MnelioB ^B 

a aoope of the treal«. H 

New Amerioan, from ^| 



e beltcTB, euild hare htoacht 

luag ai Dr. Carpeater. It reaalred fat 
■ ipfy read la 



ita pmdaetion a phyaiologiat ai onee deep! 
the labora of otbora. eapablo of — '-' 



of combinini Ibe Taried, beterogeneoat suleriala at 
bla diapoaJ, as aa lo Rh-ib an hamnnioBa whnle. 
We feel thai tU> abatnet eaa give the teadar a my 
inpedeet idaaaf the ralaeat of thlaimrk, and aa 
idea of Ita Baity, of the adnirahlc macnar ia which 
DiterLal hai bB(n brought, from the aostvarioBi 
aaureea, iaeoiulueelaluconipleteiiea>,o[tbe lueid- 
icy of the rBaaoniog It contafna, at of the elearaeai 
of language iB whieb the whole ia b1 nth ad, Nollba 
profeaiion only, but the aoieotific world at laree, 
Biuat fHd deeply Indehlad to Dr. OarpsDler fur iIib 

Sreatwork. It moBt, Indeed, add largely area to 
la High reputation.— Vid^cal riaiu. 

ax THi aaMi aUTBoa. {Prtpanng.') 

PRINCIPLES OP GENERAL PHYSIOLOGY, INCLUDING ORGANIO 

CHEMISTKV AMU Ul»TULUliY. With a General Skelcb ol the Vegetehle and Animill 



\ 



A PRIZE ESSAY ON THE USE OP ALCOHOLIC LIQUORS IN HEALTH 

*Mll UISEASE. New edition, with a Preface by D. F. CoMn*, Nl O,, bi.& bi,'^o.t>«\w- * 
HMieiilific words, in one ueut 12mo. Toluiue , elli& cWlb ^;. Vl« «ft csuk. ^ 



LKA & BLANCHAKD'SMI£UICAL 
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CONDI E (D. f.), M. O., ice. 
A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN. 

lU^DDlFil. In oue large volume, Svo., exln cIwiJi>of vver 750 p« 

Seaenimg a new inil revlted eilllioD ol Ibis ftavorite trmk, Xbe publitbeta b«ve oalj 10 . 
1 mNhur hiu etideavured to refidrr il in every rcvpecl "a completE tsi Toilbnil exporilk 
patholofy ind Iherapenlic* of Ihe mulBiInB incideol lo Ibe earlier ilKgn of eiitMnce 

11 ofibe difWBWFof inrHnry uid ohildhnod." To Bppompli«h lhi» he ba*K 

to ■ CBienil wd ibomugli revtaicHi, rewriting t mnsidenhte poriion, and m 

iral newubnpierB, In ihit manuer ii i; taoprd Iks) any ihsficienciet wbicb may baw '' 

led biTebcCTi nipplied. Ibal ihe n-cenl Ivbori! of preuliiiuoerg and obwrren taai . _. _ 
;bly liicorKinled,andtbat ineverypuinl Ihc work will be found lo maiaiain ihe hirta rqwifl 
it enjoyed a> i complele and IhorougAilr praclical book of relerenK in inTantlle a m e ti aa*. ^ 
A few noiieei of preriout edilione are sobjoined. 
iD|ir(talp, aciiiKiii, inds 

'"""", j£» 

Taken ata wbale, in oar jadnnrni.Di. CondlE'i 
TreatiM li ike une from the perar-'"' -"■•■ "■■ 

■ -■ locHiDirywinttM ... „ . 

WtsMm JnnMl «/ tbMcim aad w 

Ona of Ihe beat woika apn the Dlieaaea of OhU- ] 
area la Die Eagliih li 




CHRISTISON {ROBERT), M. D., V. P. R. 8. E., Itc. 



proved, with n Supnlei 



Dooei of the Ariicle* of the MBlefls'Mi 

New itemed I 

ibirieen large wooil-engravings. By R. EoL 

' - ' - lOOOpogea. $3 a. 



LB very large end baudnonie < 



ivings. By R 
a elolh, of o« 



of Grut Bl^^H 

tiry, Pharmaeyi^^^l 

ion,reviae4W|^H 
With cupiout i^^H 
LD Giirrm, l^^H 



COOPER (BRANSBY B,), F, R. S. 
LECTURES ON THE PRINCIPLES AND PRACTICE OP 8UBGEBT- 

In one wry largo octavo volume, enraeloili, o(750piiges, t2 00. 



aOOPEB OM TBE ANATOMT AND DI9RABBS 
OF TH E BR 1U3T, witb Iwecn-E vc MlKellus- 

^nm Svo., lalia clolb', wUli 3S* Bguiei, on M 

OOllPKK UN THE STRUGTURB AND DI9- 
EASBa OF THE TKSTia, AND ON THE 
THYMUS OUtNU. One VDl.iIntKIiUilvD„ez■ 
tnoluUl,wiU>UIagu^u■)nWplate«. taa. 



DM, by C. D. Alaisi, M D. Sf 

, leaiber, with aaaieruat ww^eaia. f 



CARSON (JOSEPH), M. D., 

PrD^^a(ara/'M■lenlMedlc■uld Pluiiumi!]' io tbe Uuvetiily orPennarlTaBia. 

SYNOPSIS OF THE COURSE OF LECTUREh ON MATKRLi MR 

AMI) PHaRMACV, duiivercd in tbe Univertiiy ol Peaaeylvuiia Wi.b ihrvfl Leclara 
the MinluB Uperandi of McdiciBea. Tbird edilion, rsviKd. In oue hanUiuine uotavo v ' 

CURLrNQ (T. B.), F. R.9., 

Burgeon [o Ihe London Hoipital, PrHldeni of the Bunierlu 9Mieiy,*o. 

A PRACTICAL TREATISE ON DISEASES OP THE TESTIS, SPERMA- 
TLC CUtU), a:^!) SCUUXUM. SevoDdAiiiecicu,friuiitbettcuB(liadaa>M^£ 



^^P ^ AND SCIENTIFIC PUBLICATIONS. 9 

CHURCHILL (FLEETWOOD!, M. D., M. R. I. A. 
ON THE THEORY AND PRACTICE OP MIDWIFERY, A new American 

from Ihe Ibunh roviwed andenlirged London edi lion, WilhNoletiBnd Addilions, by D, FkaHoib 
■" ■" --...- ^ijse on Iht Uiwow- of Children," fco. With 19< 

I rolume, aroKBrly 700 l&rg«psgee, extra cloth, MOO. 
This work bat been h> long an eslablisbed rnvorlte, bulb tm a taxt-hoa\t lor Ibe learaet and as ■ 
Rliable aid 



illaalral 






Mlhet 



Dr. Cbumbiir 

roughly broughl up with Ibe lale 
encc and in of al»teirica. Tbe 
for Ibe Amerion ediinr lo introd 
■ogelber with liucb mftllers as hlnciperii 
■ludent, incliuling a lir^ niitnberor lllu 
fa (he lonn of an appendix, tonie oha^iari 
OBDtly uaued by Dr. ChantbUl, believing il 
advaataoe lo lJie)uauirprBnlitioner. Tne 
taiOB fully «ae-balf more mailer than Ihe 
tratiooD, so Ihal nn(wittai>laiuling Ihe uaeofaama 
page* more Iban before. 

No eflurl ban bern spared 10 wcure an improi 
equal lolhai which the ten bnit received, and I 

al which it ia oSMred «hauld aecore for il a plaog : 
A better boek la arhieh to l«rn UivM Impnnant 
■oiaUwsbanuDtniFtUtaalli.GkaHitaill'i. Buery 
paffl of il il fall nf iDitiuulton ; thr oplaloa of iN 

•nltr, aa well at tks d^drnt aad advlee of tbi 
Imntd aaUor biaiHif. lo whieb be adtfi the reiali 
of Blaliatleal laqnfrr , nKiii* (niltlic* in Ibelr am 
p<» plaee BBd Rlriaf tbemiulf dae wetfbi, asd no 
mire. We hare aever read a bnok nuira free fioni 
yrofBaaluul IcBloDar than Dr. Oliurobill'i. Itap- 
Halalbhe written #>thiheinuderign of ahook an 
sedieloe, tIi: MgiTealllBit lakonvanalheaab- 
)e«lorwblok he (raaU.bnM itieorMleallvand pne- 
llaUI]r,BRd«aadnBeeHehapfBlaDiof ali nwn ai 
kabeliernwiUhaBefiti ' ' 
Ih4 Bafaty of the pallant. 
eoarey li> Ihepr -'--■ — 



n lor (be pracliiioner, Itaiil in iwenenling u aew (dilion il la only ai 
ry exlended impruvemenis which u haAreeeived. Hariiw had Ibe faenelii 
' ' ' 'Iran reprint, il hu been materiaily anil 



isb»ii'ih 
departmsnl* of ibe k 
loiMI muDh ol iHi>«l 



ihDWn bint would be dcBirable for the American 
Wiih the aanoiion of iho aiUtior ha hai added 
from a little •■Manual for UidwivatMid Nuiaaa,*' re- 
al the dciaili 1 here preneuled can hardly tail to prove o( 
reauli ol Hi] thew ai.diiiuna i* Ihal Ibe work now eon- 
■ilh nearlv ane-hair more illua- 
wo hundred 

>l Ihe wort 



reBiiiei 



>•!■ 

MKMcly r. 

To beats 

aBarkcdBM 






-DmUin Midical PnH 



lal^'S 

. The 
waeiilioaer, and Ihe iiudenl. may all 
ieieapafea, and dartTe fraia Uieirper 
MtMtalia IsitruetinninrvErvtbluiElatuala tbeo- 
rMleal «nd praeiinl nldvplfery.— Sailia QaarUrlv 
AmnMJ a/ Midical Stinti 
A work of very ife«t mr 



freqaeot m 






enry office table, 
leei to Ibe aoeenity of haviar bal 



every lecli 

Worewe 

•H work on midwifarY. and ^rBrili.d ■> tf. 

m would unbeaiut lofty M» Obarehill^ird 



ilennt n 
Vidwiren 



lual than Dc. Chnnhill'i 



.. taalda a biftier podllon, or it more da- 

terTlng nf beinf plaeed la Ihe handa of lit tyro, 
the idVanded aladenl, or tbe piaclilloBer.— MAmI 

PreTlnaaedJtlona ban been recr.ivHl with mark- 
ed fivor,aad ihaydfiemd Iti bit Ih la, rtp rimed 
frnm a vary late Dahlia edlUoa, earemlty TeTlBeC 

•iHoa of every imparwiit pariicular eianieed la 
(hed^iartraeniof midwlniry. • • Thaoleaiiuiaai 
dlrBelneaa, *ad preOlainn of Ui leaefalotia, tofetbet 



niufaUliBUcal roaearob whisk 
lu.iuiire ierved to pUee It alreaUr in 
-ankof wnrka In tbladapartiicnl nf re- 



a Hie Bngllil 






leaiBBnandprentBlnnDfaiylelB wHlehll li 
, and ibngreataiauaBluf itailiticitl reBeareb 

~~ iB.have urred la elaoe !( is ((if firal 

1 ui< departmeBtot giedloal aoieaaa. 



ufitailiU 

ankufworkiini^iadepartmej 
' tl. Y. Aii'Ml t/iH>dIcihM. 

Thia ia certainly tbo unit pBrteei ByttemaiUai. 

hlch he whoae necsHitipi ennllne 
ihnnld aelHI in prFfricDc* to all 
I Mtdirml and SarrlisI /oanal . 

«r pti lAMs niTTHOE. {Latdy PaMinktd.) 

ON THE DISEASES OF INFANTS AND CHILDREN. Seoond Araerioan 

Edition, ren-;d and eiilurged by the iimhor. Edited, with Naief, by W. V. KkjITino, M. D. in 
one large and handiwaie volume, eitra dnlb, o I over7l)0pageft, %\ DO, 

In preparwg this worlt a Muuad time for Ibe Anenean profeMioo, ihs atnbor haa (pared na 
tabor in giving it a very thorough rerision, inlri>ducing Kveral new ebnpiers, and rewrliing Dtbers, 

" orliooof the volame has been Btlbjeeled loa severe scrutiny. The effbrlB of Ihe 

T have been directed lo supplying suoli informalion relalive lu matters peeulial 

J .J 1 1. .k L,. 1 ,1 L .._ ^^„^ J.. _ 

o iLej 






might have eBoapad ti 
B, beaalelypniaoiiiicedane of Ihe nmai Gdnqileli 
ui Profeaaiim. By an alleratiuD iir Ihe (lie ol 
ID acoomujodaisd wiiboul unduly lacrMaing the 



Tl io™e b. 



D of the a 



ihor, and Ihe wboli 



1 
I 

I 
I 

I 



LEA A BLAHCHABD'B HEDICAb 

CHUnCHILL (F'LEETWOOD), M. D., M. R. I. A., Ac. 
ON THE DISEASES OF WOMEN; iuolndiiis those of Pngotmiy mi 

brd, A new Ani'^riouiediliuD, teviHidliy [he Auibor. with Nolcaind AddilioDa, b} D 
oiiCfi«Di«, M,D., Buihorol "APrafiiMlTrealiwonihfiDiiKatieiofCliildfeii." WuL 
roui illiulntioDi. la one large udtiBiidwinieocHvo volume, uinolotb, of TSSpvM. 
TbI* edition ol D>. Cburcbill'i very pupulu Inwiine lomy ■Imool bg le> 



evenr poriion. fl wtll be (bund sTMIly cnlirs«d, and oi 

Mdillon ot (he (Ubiem, while lb« very hwidiKilne t«r>N o 

I, MprHealintniebpalhdaginl condition* v can be (fcumely portrmndiM 
'■I tMlUK, will affiird nlnaMe wuiFUnre to (he youn; pracliliaper, SucA luMlllMW • 



I km* intniduonl, 

a, 



Ibr II 






iKde by Ihe edlhir, Ut. Cvnili*, Whl 
keepii pac« with tbe Kdvaim! tr allollMr r 

h*>b«-»l - 

inqufatlasiMy, u 

i«akMWlFil(«iiiTHpwluiih*^inHUei u/)! niT^' ' 

nuir»i. 



■iili)ec(| ud lailH»vcdlT| 



-rj*i> 



ilj, IWT. 



DICKtON le. H 



ELEMENTS OF MEDICINE; a CompeDdiuua View of l*aUiol(wr tai lid 

Eulio, or Ihe KiKlory and Trraiinfni o( Ih-van-it, Hemai «drt>oa, raviMd. To oaa taif* ■ 



Tbp ■leady demand whtch hnn ■•> itwii i-ihauhied ihe if 
tbil lh« kulborwa* not mii>tnken in >ii|ipo>uig ihaiavt 
eleRien'uy maouil or praolice, whieb ahiiuld preitnl lb* li^i 
pnwUral i«f lilt*, in ■ coodaUMid »ud perapimuiiii maimer. 
and rroltlr*' •peFu[atl<ii]i', Uenib»dlet what i* mod re<iui-i< 
tunr. time wha! ibe aclive pracliliiiner Wanit Wben Ali(c<t, 
n;<rt^>Ii hi» iiieniury on npncial poinlH, The clear and atiru 
wliolf pi<>v or oomprvhanikin, while hii Idm csperispoe ai v 
whrT" noLn..wleilged. F«W phyakiant, Uulnd. have bad » 
rj]-.'i iciire, and few. prrha|«. have uiwj them ti. bMWr p«f i 
voii'd ii> -lutly and praoiiee. ihe pretueni ediiion. fwived am) I 
Will duiilrfle** mamiaui the rrp-iluluiD already arquired aa 
leai-biiuk im ihe Praviioa of Medii;iiH). 

DRUITT (ROBERT), M.R. C.9., i 
THE PRINCIPLES AND PllACTICE OF MODKHN SURGERY. 

and revi'ed Amermn fmn Ibaeigbita enlarged and liDpruvrd Londiui edilwa. Illi 
four faandred ana Ihitly-lwo wnod^nrraFJiiga iDoheVerybandMnnelypniledoi 
of nrapry TOO larite pa«w. sitn Hoih, %l 00. 
A work whk-b like D». in' Si ku«iiv Im- i;.f -i. ninny vrir- mnii.i.inr.1 li.e [««il 





AND SCIKNTIFIC P UBL i CATIONS. 



OALTON, JR.. (J. C), M. D. 

M PhyiloL.igy 10 thE CMlcge "f Phywciun, New York. * 

A TEKATI8E ON HUMAN PHTSrOLOGY, designed for the um of Studonta 

■1 PnclitiDOera of Medicine. Tbird ediiinai reviavd, wilb negrly Itarce tianitred illualrilioai 
MRWd. Id one veiy beauuful ocIbvo volume, ol' 700 pages, extra clolb, K UD, (Jul B-tadt, 

rr aooltier edilioo of thi* work (ufflt>ien<ly ibuw* ibal Ibe aullior lui (ut- 
■ lu pti>iluce I icti-book oT miandand and psriDaaEiit Tttliie. cmlndyiiii wiihin 
. Iff M Ihal i« definitely anil pualllvely known wilbiu ibe dumHin ol Humin 
Phyniola^. Hu bjgb repulitiiiiii u an otiiiinal ob^errer and iavestigator, ia ■ guainiitec thai iii 
■gain reVMin; it he baa latroduoed wbalover is neeettxry lo render il ihoraugbly un a lersl wilh 
tbe edranued si^lunoe or Ibe duy, and inii hu bean auootnpUsbed Wiifaaol unduly incnnuing Ihe 

No elcnioa ha* been vpired to nwinlain Ibe bigh Uandard oriypugrapbicsl cieruliuD which ha* 
MndeFed lbl> Work ndiuittedly one uflbo binitoniest volumes m yul prudueed in Ihiscuiiuiry. 

Il will be *Hii. UwF*(uie, Uiai Dr. Oalioa'a bMI owB vilgioal viawa u« »perimi9iU, lugetncr wlik 
■>■■((* bava beu diracled luwanla |wi<cgiid| bii ,adaal» tuiappiy whstbeeiiDildsreiligiBadatclcn- 
Work. The sddiuoai are aarkei] hj iiia une fes- ,eic*la tb>fi'«eilill<)D, have already iDado the pre. 

. ii-.. .1 ,_. .L i-j— ..•.u , liHy.aad It will an dnnbl bs evro 

oaiibl Air than tbsflrit. Tbalilia 
„. . nprim, will be ISCB from thaanUnr'i 

« la »»f oUoi. Ws imltaia'lnes wlusbhe bai made. TU. , , 

- - -. -- reoooiBieiidiBg Di. )tliafir«teiliU™,l»jirinted in thehighertatylooflbe 

Dal toa'l book (ur turflaoHarur whiob ill* iiitead. nrlnter'iart,aiid iBb lIlDitiaUoai are truly adnlra- 
ed, ialialeil aa we ale Ihat II la belUr adapUd 10 ble tor Ibelr elramiii In eiprcIilBi eiaclly what 
IbalrsHibuiany oihsrworkof Ibe klad to wbieh tbeirantborlniciided.— Aaim MidifalnU aerti- 
Uey bave aeeaM— ilinantH J(>nul tf tkt Mid. leaJ J»nial,MarEl>«, isai, 

«**«"■ *P"'. «»'• I rt i. ..aecuir. —I" . -.«.. ^.*..h., 

tl ia, IbenfOre, no diaperaitenevi Co the tsany nflea II totay, tl 



lioo* m pbyaintigy lo place la ibi bandi of U» | not msnlya re, 

ur parbipa la uty othfi- Ws < mitaiallnes wlusb be bai made. The preieBI, like 



book* upon jiiiyilalocy.iMKiMMlldii IB thelrdav, lent, and saeb as will reader the work ittll ntun 
lo oay Uat Diltua'a la Ibe only one tbU ciTei ai Ibe | valaable and OGoaptahle lo Ibe profMaliia aa a lewD- 
aeienee aa il waa known lo Ibe beat pbilowpbera led aod otlflnallreallMiODlbisall-laipntBBibmBeb 
tbrouibOBi Ihi world, al the bealBatai of tbe our- i of medicine All Ibal wb> aald in eommeBdallan 
real year, Ilalalei is eonprebensive bat conviae of tDeeettlncnpof IheBrileditioa.aDdlliEsaperlnr 
dletlM, the full eatabllilied by (Uperloieal, ai ilrle of Ibe illaMrBtioai, apply wllb eqaal fnree lo 
oiber Bietliod of deiaoBilniion, and dstajii, in in Ihla. No better work on pbyaEolngr eao ba pIbphI 
•ndaiaUBdBblemasner.bnwIt iidene.batabitalni InlbebaBdnfllii atndeat.— SI. Laati Xi4ieal eurf 
lal points. I Siirfiul Jaanug, May. USl. 

■a leii-Buok lb r '" r'f""u"'"who I ^'""■^'"'~ 

deBlfe lo study pbyaloIaclraJ'ciaiee u it la known i i»iv aaS^ i 
lolMaMtaBceeisfBlcBlliMlurB. Andlt lapbyii- „^,' „r wh'isii ur uaitun is dn 
ology tba* sreMiited U^lt Ilea at the (muuUilim nf rsoreacDUUve os Ibla aide at lb 
wrreet pilEolMieal «n*lrt«e( a»d Ibia U larn la OfUam ls.i Timo, May, IMI. 
Uebaaiaar raliuBBl IbempeBtiral B« IbBlpalbiiln- ' r ,,. \, 

«y, In fael, bHoaiee of prime Inportaae* la iha . A steonfl ediiioB n| laia deHrn 

!3C£2fK£,'K.rai""""'"" , -!:.'»'r;.s:',i.rj ,i'ss 

-cinrBiaiH^OM*!, My, imi. 'eliiled in Ibe former TolBmB,Bi., 

Dr. Dnito* needs BA word of prain frntn Bf, Be I enrnpiately falClled biadsairi of pt 
U BBiveraally reeugnliBi aaimonK tbe ftrai. If not i profaaalon a lelisbla anil prMlM la 
Ihe Very Brat, ufAmeriMapbv'iuloiiila now IIvIb|. . wbieb waeenaider Ibe beat oatline os tbe anbjeel 

DUNQLISON, FOHBE9, TWEEDIE, AND CONOLLY. 
THE CYCiX>P^UlA OF PRACTICAL MEDICINE: oomprisingTreatiMs on 

the Nature and Trentineol orDiwam.MntBria Medics, and Tberll|>eiitio*, Dlieahep of Wntnen 
■ad Children, Hedinil Jitnsprudence, Ace. tie- In four large iiupcr-royBl octavo volume*, el 
3SS4double-GoIuina^dpag(:»,9it>iiigly and bundtomely bound, Wllb rniaed bands. %\A 00, 
*a* This worhcontaiDF no Ie«a IbsB fnur hundred and eighteen digtioct trealiwst, contributed by 
■iily-eighl distinguished pbyniciiina. rendering il a iwiaplew librsry of ralisreuue fiil Ike oounlry 

The moat covplele work on Pnelieil Mtdielse i TbeediloTiare praetitionarsof eitsbllihed raps. 

Jbduttl 'ad SB rctea/ /annul. .of Itae mixl •nlBeBlpmreaaorsBnd leacbeia of Lun- 

,, , doB, Edlabfluh, D«liUa, aadaiawDw. li Is, <a- 

Fof lefercuee, 11 la above all priee to every prae- oenj, ibset«a ierll ol iLia workiEat ibeptiBelpal 
liiioaar,— irHUni Laacii, Uiileles bavebaaa ramisbed by pnctlllonera Who 

One of Ibe aioat valuatile medical pBbUMIIOBa of | '^'e nut waly devoWd eapeclal atlaotlaa totha dla- 

Ibe day—ai a wi)ib uf lafcrcoue it la invaluable — eam abnei whieh they have wilUes, bit h«va 

Wuum Jiwnwf at MtiUimt md Swf i^. ' f «'■" enjoyed uppotlnpllier for an eiienaive piaeil. 

cbI (E^BalntsBcewltb ibem Bad wbnse rBpntatliin 

tl baa bf«i lo as, both aaleBrarr sad teaeher, ■ leatiies the atao ranee of iheireonpeteDeyiiiall)' lu 
work fur ready and frequeot Tl*^I^a^e, line in whifli apprcelale Ibe opiaiaaa o! olbera, while It atampa 
medem Bnglisk BiBdlelne la eihibiied In tbe eu>>l .ihrlrowndoFlrioeswill hi(bandlBatBalbarliy,_ 
■dvBBl^eoiu light — JKdiial SxMmiiMW. I 4<MncafiJfidiial JearHt. 

DBWEEe>8 COMPREHENSIVE 9VSTKM UF | AND MKDICAL THEATMENT OP CHILD 
HID^V1FEKY. lllBatralHl byoe»ii'.nal usra REN. The Isaleditlan. In oneTolBme.oeuvi), 

, BBd BiaByengravlaga, Twetnhedliinn, with the mraslaUi, HepBge*. am 

....u.,... 1... 1 . , „,.. I, I Qp^,pgpp,Jl TREXTI8K opj THE DTGIEAFEH 

"" "V.Mh.iJi'A. TfdUi ediilua is one volune. 



I 



AltD'B MEUIOAL 



Bin>AROBD AHS REVISBD BDITIOH OF 1869— ,'Jaat Rendy.) 

MEDICAL LEXICON; a Diotionwj of Modiwil ?. r r.r, o fi' . m 

Eiplananon ol in« varfoii* Siibirela >ad Trmiii ol Anoum^s I 

Thermpeiiiir*. Pb»>ni»™log¥, Pli»ni)i»py. Surgery, Ob«lflr>i- 

tinry. NiMiMiaorailmiWMkdiKMliienlWamn': Fornmln r 

Pmp«™iloo»; wilh ibo AccenioBti.in Bid Eiyniiiliiiry of ihi> I -ir, .r..i i t-^. 

HfUpayrBf, »o iin lo cunMilutp ■ t'renih »- wril v Engii"h M<-(li(-ni i.rmnm 
- rrvi>«d (od *Bry pr«ilv m^iiiied nnd luftnmntcd. In on* vary lir^ ud IWnJ M W 

•■riavBValnm«, of UHS iatMr-n-lamaod pigev lU ami]) lype; Mmagljr daw np u ^rm 

luW; teatbei, fiuiM band*, »ni!i 



Tbe ptrfnt* of S* 
dJ'manded thiBj aon i— u»» 
ap»aliMlian ortht l«rm>. < 
liiio. Smi Jd«i may he r<>'i 



anil tie (Hiiinik-nlly pr 
■n^ tludcnt ihui Ha predci 
■'Oiwc - - -' ' - 



>lkr atlliior gladly fein-a ■ he upponuniiyi 
Lho vail BiBuuol of lavur whliAi liu Ukii 
MVJS. 



n*ftD pri^«aa(i-a^ bat nf ibri wImJe nnirtai wuiLd.^ 




ANU SCIENTIFIC PUBLIC 4TI0NS, 



HUMAN PHYSIOLOGY. Kighih editii 

Rively madill«l arKl onlar^, will) live him * 
baadfonwly prlntPd ocmto voluniw, mt* c 



]n»i« b«i« boon 
Ttmetjitaiittke 



work In rl» eighth appeiraiK 
lia very gnal luvui wbivh tai 
in nwrnuigeJ, wid in ■ grvai 

'ly mpeci bo* boon bfougU up 




■ (pared no labor (i> reader It vnnhy 
».oiiu#-ii fu il hy ihB prnCeuioa. The whnle 
tuiodeliEil ; tha inve«ii|{Blli>na which of Ills 
beui oDrclully cnunuinl and iiiompmiUd, 
, ^ . > ^""^ *"'' ■!>• pmwjni *i"lis of lie ■iibjeul. 

TlwotnBia at Ihe aulhur hiia tmea U> tender |i ■ conniitf bill ouiBpraliaaaive Inali-e. cobIuhuik the 
Whole bwlyiif phyoioUifiMl Kieniv, la whiuA ihe MikleBt unil man of -wienca mb mt iJI limei tetur 
with (he CBTUinry of tuidin;; vhi'eTEi tkey ue io Mcreli nt, fully piCEVsieil in all ita aapeuliii aad 
•a nobriBflrsiliIiaa Uan the aiitborbei-lawed mare labor to Mcure ihi- t*-ull. 



•uiJUjwkariVefiMiid. 'nraBlhiiriiJu.aiun 
tut onlabU (Ml at <t><Kripll«> and thai r> 
aa4 auevf «iprasai'>D VM'^ii Trader hini p«cu 
aHcpuhla iw tin wuhjiI, »r Ik* altulijn* n 
Tbia fnpalty, lu rrn, .iiilc Is icIIUiK /""b 

adSBff VHrul. 

Tlie moat aompk., ___ 
PkTnuKVr te (lie Ka«ll*li 



Lflit Htlil^rtirr lyalen 



The beat OHitt nf tkr Kind li the Bnicllah Im- 

tui lapii.jc ■ „,„,, „f ,^j „,Foee ■> li l> al ma prnwnc hnat. 
iBi prculUrly 4, , ^ati >(■»■ pKriliilngy proper, iha ■rlwicE »l 
di™ '■"" iheran>ll':xa|<rrrnr<t><idbTlba<H>4r,iheita4eBlwill 

'ilMlDii M(d. I TliMibr hMi>iiN;«Mic4,mutIiidmirablf iaecHded 
.Btifhilieiliiinn. 11 II oiiwlhi>«ir«Uiicytli>i«illa 
■""""'"'"' "■""" ""'""■ ''-•—• rvhj- 






eSNERAL THERAPEUTICS AND MATERIA MBDICA; sdapted for a 

MBdU'klTHI-lu.k. With Indeic<tif KeUHHlipHeiiil ul' Uihwi«b and iheir itauwdiFii. Sura 

EiiiTioH, lOTiMd anil iiaproved. Wilb'xie bundred ■iidniiiety-lbreeillu*ir>ttii>ae. In two large 

kod huidHftueiy prioUHl milara vula., mira rlaih. DfalHiul 1100 paf«A, Vi 50. 

In uinngDrlni a Ktp *litlnn i>f Dr. fiODKtllmi'a < Tbe work will, we have llltle duelil. he hnuhl 

•eoeral Therapeaiio and MuerlaMt4li<a,wf Have [ aad reut by IAb iB<iJ''Tily iif nedical alailraUili* 

■o wnrda of pomiiKiUliilai lu beaiow apiq « wark 1 iiae, irraa«rniFiii, ud reliability reeemuiaad it Iti 

1rtt«e merila haw hers Iwntiifme an oftao and ao nil; wi <fbe, we rcDliiTr tn prnlict, will ilaily II 

l«al1y nliillsd. It inaai n<it Itt lappntEn, li'iwevcr, without prult, «id Ibcre trti fmv to wbrna It Will 

edlliiiBi Ibi- cliitaclei "( Oir ■aUuir (ut fab'iriooa ' luce. The yiiiiupra(iliUiiBei,a»reeapeciallT, will 
reanridi, lailii-inBa aialTMa, arxl eirirnm <if at- , lodlkeMpinaauidvaH appesdid l«ihia <4iDoB of 
I By ihc num'rxiia adli- f mi uaiibiiiH la ID* kIi CiI-ri and piapanliuD at 
'rnk, ud inr «r<rf«l r»- i miltmblff <«in*\m ^-Chartaltm Mit.Jtprw, ami Ht- 
\fUtl Me wbiHe—jr. A. • »<n», Ita. IMS. 



prraalM, la (ull* .a»i-lnr< 
IU*it»-CIHt. Rii^M, iaa 



.,|« 



*T TBI aAMI aUTHOt. (A iww CrfUMB.) 

(JEW REMEDIES, WITH FORMULuE FOR THEIR FRHFARATION AND 
ADMINIi^TKATION. I^rntk ediit'w. vilb exieoi-ivc Addillaii*. In uoe very larve oeuT* 
voluM, intra ol.ith, of 7T0 pafu-. H tO. 



retence, Pir pliyal' lani 
*BhwEaiIaniBi^-;««wt'A"irtd,'c»i< 



irpaaanf by ao) 
ruupd fwatly li 



ind ala(«iMiiI*. aivuIi^'Bird b) ttu'^eitarr°ia 

pnelimltr vlaoiilr (•> lanailnwrB who daairatn 
fxainmciliFuilglnafpapera. — TlttAiMriimuJiitHfl 



CLLIS (SEN JAM rN), M. 0. 
MFnifM, F0R>1IJLARY; beiog « CotloolioD of Proaeriptioiis, derived 

I ! ■ ofjiiOny of tbeinofllem(neniphy«HTiin»ofAmeri.'iittndEiirgr.e. 

it'tiePreDaraiiuovand AaildiTierior PuiMua. TowHieh U added 
*. ■!■"■ usanfMedioinea, and un Ihe lUienfElhcrand CWoroform. The 

I ' < u* brief PbarmBrvutic and Mediral Obvfvatiun*. Kleventh ediliun, 

I" ' niradedby RoRiT P. TnoHti, M. U., Profeuor id Maleria He- 

jn ifi^ "hiiniicipDisLoile^c of Pharmacy. Inone volume, 8»o., of about ISO pa^w, #3 79, 



I 

I 

I 



On nu prtviiHiaedilldo ul 



1 complele aoij thorough a rariiim The 
lEia hi*o iiBOM"ilnl»d vorrvapandiiijt allcr- 
'iimdard, while lb* pnigreu nuik in iba 
i •Inring Ibe lau len yean hiin bean a>r»- 
i>ra-aniEa a" niMonly wdnhymronMiiiianoe 
■■••t to the praoliUuiiFr and phcrmneiiii^, 
Uuuwil uuLiiM i>f aiuJtaail luif drtilaca la 



LKA ac BLANCHARD'8 NEDIOAL 

EniCHSEN (JOHN), 
PnfHiAt of 8stg»r»iii UnifBfiltTl^oltefc, LooAis.Ae. 

THE SCIENCK AND ART OF 8URGBKY; beimo A TBiATiai o» Scmicai. 

iMJiimiM, DiECitiKB, »ND Of iiAilOWi. Nb* KDd Lnn>fi>vei) Americu, ff nn ih» Nwead nil>rp4 
■lid ranfiilly teviKd Looilon edillao. IJIuxirBtcd wiih ovirr four bondrrd i-ntnru8> d* *«>^ 
In one [mig* and b«nd»nD« ocUvo volume, of one ibouuiut cluMly prlnteil pfBk cam dnn. 



Thr very illttHiRTilfiliMl tt 



Ik hi 



inrhiir 



>■ hwn reoetrpd ua birfh cidaanf ik* AIM- 

'lynl'lhcDMi: 

D n rurally ri 



.■liainrd M a irtandard aulhnrily. Evpry porf)i<n 

have hren n»rte, and llie bkmi walshrnr care hwl.. ._.. .... ... 

M'ihe n»ir advan<Td condlliDo afsnrgiMl Hienra, Iniblimaniwritae wotk ha* br^ialMiilly 
^<UI a buadted pafM| while Ihe uric* ft tngnt'Uift ha* been inrrnMd by roun itiaa ■ haa^MA 
'Wndpnnft 11 on* of rh* mwt ihoroinlily illu"lrafed vnluinr* brfore lie |m>feiiiiin. Tb* Bltfli^ d 
tbr luiliHr baring rendered uBiietvMarT moM of the nntt"> ol the ronncr AnNrtrwi Mnaar. bM lldh 

fcbet^l added iil ibiKcuiialrT; sume lew pci» and ooca^iuoal lUiulnliuD* bare, kannmr, haa 
i>diKed lo pinoidale Aniencao nudu of pmclica. 



v.v.;S!as 



Whirh'hr .. 



:,'.,;; ^'.7 



■nraiciil ■ alita u «rj| hi i>r turcoi ■■ t 
ilndnii (7ia'|*nt.-f' '■Aotil »^ md 



■ nflhtallMM 



•flkv jrofrmoo,— IfaHniAHr i^Mft •»( Siiri»r» 
III iBtui It irfall) •nlimiic'rd l.)r > »cx) Obploui 
■ailamBindTndci. We rrjard i)ilt »• oni pf ihr 

1 Tataable eoBlnbai>»a*to Beddrn uuery. Te 

niertaf U* BBvUlatr af piacilrr. wp rncard li 
.-aMiWTvfaiMblenidawhiFHkBeaoMriiari. Hr 
III (ad a tUn«M*riaiall leaAaahln thiKffe e*im 

'■^e«ctUiaa,Badnaiileatriiua boa aallliha 

IF of Ibc (BH li dwlded —StAmtft 
_ JBlH't'WillhepercMnd.Uuokala (ari< 

{kldonain, and each dlviiion ar ElMlf alnoil cdb 
Ills iDdoBrftel, wok ohipIrrlUI wi4Mplieii,ricI 
I Mbjrri niihlWr rihllni«4,in can anlr fiTina< as 
I mitniiearll in ihe agin-fale, Wgo«oii<I« itai 

r FIBKK FUND PRIZE KSSATS - THK~BPr |~~e,;,;^b Wiaaaa 
' . TV.C-n OF CLIMATE ON TUBERCULOUS ■rlhiriBaMiimA 
D18KA8E BtKbwiiLii.M R.C a.LoniUn, PRICK UN aF.NAI 
auilTHR INKLtTKNCEoP PRRONA.VCVUN a^xii aad PaLlkolLaT Wiia ,w 
TUK DEViiLOfMI{.NTOF TlTlllifICl.Fil Br I rolsnc, rvral Itns'.nMaelMk. 

FEROUSSON (WILLIAM), F. H. •., 
piotsiKir o( SuiirtrT la Kin*'! Cittlift, Luadus, A*. 

A 8T8TEM OF PRALTIOAL SURQKHy. Fourtl. Aii>«ri«4it, h 

and eobu-ied London edition. In one targe and iieauiilall? prialad octavo nJan 

page*, with jeS huriHWe illintratloet. Iniher. Vi ». 



FOWNES (QEOnGE), PH, 
A MANTAL OF KLKMENTABY CnEMISTRY: Thwrrthid nA F(».». 

Wiihmn Kundrad aad ninrly-H>v*B UiiviFBiioni. Edilrd tiy Kuaaa-r BuMca, M. Oi laaNa 

lanta royal Vima toIdom. of tWO paim, Biin dolh. »■( fN) 

T)iedHtli<>rib>>aMlh<>rh>r>naiilk«idlhB editorial »re or' Ihi. wwrin Ihe ptHtlMd hMuh hI 
Di. KcDM Jonei. Bud A W HolTniBn, eTFryihinfi Ubb b«in d.Hir lu lu rrri.u.n whx* a» |ai»> M 
«iiuld (ugint to keep 11 un a level with tbc PapiJ adranir sA ntiemir*! irienn. Tha aMiH^ 
reqniMle lo thi* porpiiiie have ■eueuilBted an BDliirgiuaail of the pa^. ti 
WDik hat hern inoresHd hy ahoni flfty pagi». At the same iiDie evrrv nrc bh ■ 
MainUia iladiadiKiiila character a* a condBnoid iMiiMt Bv Iha kIhiHh, din-Htdof all 
4eiai] or aieie ibBoraiical upeculaiiua. Th« aildiiiniu- hare, uT niuriB. bcva numly in 
mtM-vl OrRBOM! Ckemiiiry, whiob b» »-- ' ■■ — --' _.i.l... .i._ !__.■__ 

I el aqual altenlloa bai fana bMlowed oa I 
aurgsiiio CbemiiMrT — tu ptewal all lavMligaliulU and direiivef «• of in 
Ihe (TpalatiDn oftbeToluiae ar a iioBiplele inaniial uTib* mrtioi* K 
learner Bylbeate ofa Maillbtti rioeeditytyeirarE 
wiihia iIm eunrenWDl and ponabte linilf aim modera 
•ilxed. II ia oHerad ai on* of lb« obcapeal volumea hafure tk 
Bt P->iran->iwllnl«uikkaeb««aal»rwlly I Tk* work of Ih. Pa«aM kai Ins 

1 rmywIiBrplaaiainnndtklii '•' "" "" 

iiiifii^airii ' »'•"-•"»•"'• 




1(« Kiiiinli, II U pn>f<rBkl 
<ia ituMigf tf Ml iliilai^ 



AMU SOIENTIFIO P 17 BL in ATIO R 8. 



FLINT (AU8TIN>, M. D., ^ 

rmttnt of tke rriaelplH ud Pnct)«* of Hidiclae In Btllme ll«|>. M«d . Colleie, New Y 

THE PRINCIPLES AND PRACTICE OF MEniCINB. Fnr the om of 

rraeliiiolen aid Snidonf*. in one loje »iil bwid'oms ocHvo rolumo. (PnpariHg.) 

Tbe w«I ha^ br futne time bem trie in tllia euuUry o( ■ Tolume whiph, within ■ modenie 

<vliipa», pfauuld gi>« • clear hikI oooneried view uT general and snwcial pal hoi i«v and iherapeunca 

ill Iticirino«lnin*rn anpecl. Betrnf rowBrrhee ha»e modified maay opinkmi wliion *BW fotmewlf 

hi|iaa*r«t ■nirnely mi^iveil Ihe mienlniri dui>in itiem in iho worli* awrMlMe to the prnleition. 
Tint auibnr'a rcfHiiai irni ■« ■ leorht^r !• » giiannlee Ihat iIib prCKnl vnlume will be tiilly up lo Ihe 
niisl ixlvaneed >lBte of the feieirpe of Ilie dny, w'>'le hi' long and varied >!in«rleni-e at a nracli- 
liaaigr will insure ibal in aJl praclieaJ delotln bis work Will be ■ sound and iraMworlliy guide. 




PHYSICAL EXPU)HATION AND DIAGNOSIS OF PISRASES AFFECT- 

IMU THE RgaPIRATtJItV OKGANS. iSenud edUiun. In One larp; ud hindMDie odaio 



(Pre) 



If Iff?.) 



■TTHKI*HlArTHOR. (Nom RlOdf.) 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOOY, AND 

TREATMENT UP DISEASES OF THE HEART. In one neal octavo Tolnme, of alKiat 
WO paECa, exira eMh. «.'i«S. 

Wcdonn' liniTwItiiiiDr.niDi tim wrlitni w;- 1 nadn wllh nch ■lnplleit:ra*d alnerrltT, that wllh- 
»lll«wMclil«Boi»nnf»l«i tintlhti,tililalFMct>e- not rtiem rteji woaW earrreoavlciion. Tin alyU 

paaeasil iki Mhen. Tk« voi'k ■■ nnil ruaiprsbn- 1 With Dr. Waliha'i ciedleat iruiM hefora ai, wo 
■"- '" ■ ' .•—'...'.—<■ 1-L-L ..„..- L Ilio Bngliah iMflnga. 



>■ iU4. m 



I £■>(. /aar* 



QRAHAM (THOMAS), F. R. 8. 
TH8 ELfiHENTS OF INORGANIC CHRMISTRY, 

tlona ofilte ScienoeiD the Aria. New and mwb enlari^edili 
BuDREs, M. U. Coinplrie lu onr lawc and handion 
page), with two bundmil a(id tkirly-two wi»d-ruii>. ei 

3», Pari II,. roinpleimi; Lhe work Irom p. <31 ti> Bni 
■eparaie, clolk baoki and paper *i4ka. Ftioe Fi 00. 



I( 1MB, I 



flan 






Ihft. - atf'.Rl to he * 
u, h«n I Elnnfati— 9 

niona, | ^b, »„,t ,, 



TRY, inolading the Applics- 
lion, by HaiaT u'lTTsaul KOEaal 
vo valupie, ol over SOO very large 
itb. SA nn. 
Indei, Title Malter, be., rosy be 

nihnnt (III erfliina nr Prof. OrahaM'a 

waUQiiaaiu, ft. Y. n,i ti*i"«-f 



lalueace gpun Uic piof reaaut 






oniFFITH (ROBERT EJ, M. O., &c. 
A UNIVERfAL FORMULARY, oooUJiuDg the methods of prepaniiK and Ad- 

oiiolalenng (JBpiiial and other Mediemea, The whole adapted lo Phy»ioian( and Ptaarmaceii. 
Ihofiiiighiy revised, wuh numeroup addiimnp. by Robeai P. Tun v a),, 
iria MediuB in the Philadelphia College of Pbennaoy. lo one laree uai 
m alMh,or9Sa pa«ea. double oaluRins (3 15. 

and asple aldillont ol Dr Tbomat. and it 



I 



I 




eMbrulnit all on thr <ah}«t orprcnannit and adnl it Co all wliiiiie Kr^agHl clihrr In pneUaal mi 
*itwrlaittedtelneit««eanl» <le>iire« bylh* pbyil I eiaF.iirmi-reaMlulvell-WlililialiMiatara.— La 
elan and phammeatM.— ITHlani LanW »U*.QatHU. 



A TarynapDil wo(k,ai 



LKA fe BLAMOaARD-S HB0IC4I 

GROSS (SAMUEL DJ, M. O., 
Piufu»r(i(BBi(ct;iiiUiEjeffcri»BMidif*lCuIJ««FO(Pt»lwbilplu«,Aa. 
Enlarged EdlUoB. Sow Bsadj-. 
1 A srSTBM OF 8TIR0KKY': FMhol->gie»l, Disgnostic, Thmfwiiic. »od ( 

' eve. Illii.lniiihi by imr TuiiTnn HiTmiip Esshatis.-i. Third edtnon. nui-b *r--- 
ouvfully re-iMfd In iwo l-rgF •nd beaulilullj priulei] nijiil 
hnihfF. •l.'iua, iTimiellmdf) 



Tbo exIuiiiMiin wiihm «»» jfe«t« nl iwo I 

Wnuk u U><> )■ Ibe tM rvMcacv Ihil ib-- 
niwtticbufi-Mdafa cunplMa Anertnn ^ 




i°;™~';,™r.r,W",r.xz'|!™]s;2»!ss^rss,''^cs 




A r&UTTICja TRKUISE ON TOBEIGN 1 



DIM IN THK AUt-FAf. 



AMU SOrSNTIPIO PUHLICATIORS. 



QftOSa ISAMUEL D. 

Piaf-ttar »r BuTRetr m «>< lc«fT-m Mrdinl CnMrg' 

ELRMEXTS OF PATHOLOOKJAL ANATOMY, 



M. D. 

iFgeor Pkllidelphin. *e. 

Third ciiitioii, tboronghl; 

loliiVD vulume, with bWdi ihrae 
er Brefrom orwUiid drawings, 
extnoloita. M UO. 

The very rojitd (cJvBtipe* in Ihe Science of PalhologirBl An Mamy during Ibe Inul fe*r y««n bave 
mdcrvd puMnllnt a ilioiinitfta moillficiitu* of ibie Work, wlih ■ Ticw of iimklug il a. Durrccl Mpo- 
mt of the pmrtir fttxt or Ihe rahjcel. The very carelul uunnsr id wbiiTh lh» Uitk W hrmo 
leealHi, and the HDiDunt ufdlemkHi which it hn* undcrgixw, have Enabled thn aulhiirlo say ihni 
with (hr muiv rhinn* mil inprovcmenl* now inLriMluwd, iht work may be rogBrded alnuHl a> 
new ir«aii>e. while the eRocln of Ihe aulhor have beea wrunded as rtf(Brd> tbo inei^hHiiical 

of the Amefiwui proM. 



1 



A PRACTICAL TREATISE ON THE DISEASES, INJTTRTES, AND 
MALFORMATIUNS OP TIIE L^KlNAKy BLADDER, THE PKUaTATE GLANU. AMD 
THE UKHTHRA. Second EdiUiMi, reriMd aiid much EnlargBil, wiih i.iie liiindreil and <^ighl^ 
four iUu«lraIiun>. lo onu laiRe and vary luiiidtanus ooWVo Volume, af ovsr Dliio hundrwl ptgrt, 
»tn dotk, >4 00. 
Phil«npliieal la (>• drills, n 



b*d«alredoa id imparMgl a i 

Whnever will peniH Iker 
practical InfOnnallaa il ooa 



■dy anyliiin* w i be lUBqml.— JV. Y. Inmal ,/ MiiUnot 
.—BiumltU.l ATnloii.enipl«IBWita(r«UniHidnriiiellilMoflh 

milerTalnablt Amtri<m UUiflJnmal 

will, we think,! 



a.... 



GRAY (HENRY>, F. R.9., 
ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawlnirs by H. V. 

C&iTu. M. l).,ialt; Drmoiii-ltnioron Anatomy ul Sl.l}nirge\ IIoMpiialj Iho Bi— pijihiii- joicilly 
by (he AoTiioa and Dr. Ciataii. Svruod Anieriran, Trom the •ecnii rcviaeJ ■nd iinnruved 
iJondon editiup. In one ma^iiiAcenl imperial orlavu volume. 'it over SnOftgen, wilh 3S8 lirce 
and daberale «<|ir«vfng^ on WoAd. Pritw in eilra ^Inth. >T liH ^ lea'fier, nirei hande, '(8 00. 
Tb^npeedy exhiiiMion ot alBrge.idltion oflhis wort Is lufflpienl evidence thnl ii* oinn nnd »io- 

eatitxiliiVe been round In preiu-nl Hipenor jirai'liDal ailvanlvuHB m f,.-i^\n-:r.- ih iv ,.'' A.i'.-.w 

my Id DreHniing i< 10 Ihe prnfe-»{wn a •e''oiid tiine, ihe aiitSur III,- 

lUoilyto'aurylV any delirrenelw which Mpertenrw iu ii« Ute hail - 



li man. wb<i hiu tHkeii eveiv earn In ranilat it in 
hi>ul aiiy qiereaw ol piiee, in ftled to mainiaui 

wort of Mi. Orny til ibe altanllon of lhi> alwIiEal 
l>ri>ri!iHii>n,reellngijerLiiin('iaiit>h'>Dtdl>irr«Lirii«d 
uoae of iheaiitiraU*Uee«alilM|[nnaewr miuU 
Lu edDCitK-Miiil lilentatD-^IV. Y. ibalill* Rnwia. 
Oes. ISfiV. 

lB1hl> vli-w, wr rre^"! Ihr wtH -I Mr (iti-v ni 



rorin Hir^iHii 

under*llH*tli|>Krviiiii>n oCa eompelKiil profawiii 

all ra<peal> acoiinte, andal !• now tirp>en)«l, v 

tDiiwIiulieufiMiiiinyin-yliioihi^n'i'ncobMiiceilj] 
aBBtomieal lore, aad lie reaily t-n any Mtfnjtnoy 



* Ineninpleiii la mlileflipi ta^ nt ikit 
il allei.- Maifnw QiMrutly Jtmnmt 
in.Jaly, IMl, 

) !• naeh lioarrtvit u4 Fnlargeil, and 
nl sew llluitratlntii by Dr. Wram*- 
ilaniB II a mnipleu eomp-ninn m the 

dnTpniMaainravari>tTur<<MuiB*Ii."— TiaLaa ' 
4«> tamul, Peb. g, fWl. I ,,„„', 

_Tbe'We<'IIb*A>>«H>iaaBe»D(l(l«il tolha hlgheal , miripl< 

''- *' --,iiie?PllMrrin™la"ri»i^%lei!Vu'r.' 
Iieiwetn (he Inittaei nf Sill- thai < 
ie aarit.lln la will i ' 



I 

I 



ordlnXTilMladOfWIt 




LEi. « SI^A.HOHAKO'B MEDICAL 



r»lliaON'H IN8TITIITF,P AND PRACTICE OP I 

' SUBGKRV, BlKliDi nlil>.<B, llMprc,>«l .r,J ■!- 

Ismt. WiUitklnr-ftnriiliUM lii[iiimli*Ddimi» I 

plIWVD VolHniUi CDBUIBiU ■*»«! 1,000 Duei, I 

(biU>r,MlMdlaBd>. Moi ^ I 

I •ARDNBft'S UBDIOAl. CHBMISTRV, 

■e of IMailnl* u4 Uc Prof"! 



VLUUR'a ATL^S OP FATHOl^GICAL BIS.' 
TnLOOT Tranil*MI. Wiib Num mad A<Mi- 
luiBi. b)' JoiiTH LxiST, M. n. In a» vnlBoit 

DoppBI-platr«(mrn,|>Uinud«ulai«), MOO. I „ 
■UUBE8> INTRODUUTlun TO THE l-RAQ. I III 

HILLIER ITHOM 

HAND-BOOK OF SKIN DISKiSES. 'fOR STUOENTS AND PRACTI- 
' TIONEBS 1» one umi roy«l ISnio, voluow, of »Soiil 3I» ptget, Willi iwo pl»ic»; bxm ■IdO, 



TIOE OP AUBCVLTATIOiN 
MODR8 OP PHYSICAL DIA6N09IS l.t I 
EABKS OP THELUNHOAND RRART 
rund rdiiinn 1 vol. ro^ liliDO.,BS.alMk, tf- 

SM aim. 

HOLLAND'S MEDICAL NOTES kKO RK- 
FLECTIONS Prnnitlir Mii Lxailua ^1«m«- 

>tnHI>JKR-S fPKl'Ut. *f<ATII*1V ANB ■(■. 
TOLOUV. Ei(ki)i Miiina K»iWK*iyi n M H 

Iin sI'Kk, nf ann- lliu IMVpacu, iritk d*H IN 

llla*rri(iuu. ««0n. / 



If tlooiMlfnr fir( 



Fkom tub A.tITIlOll'» PuiTlkC*. 
My otijsct bat btm lo fumiah lo >li<dMi(* ind prtplillonpri' ■ imilwnpihT. pnptifti, wul *"■■ 
' " ... ,11 ei.mpriRc iBc umicf pari of what hM loiiK I«.rii kn.rwo of rut«Nrmf> 

iwn mora fer«nlly br»>«rlir ''i lieht by E(i||li>li. Pmocli. hpiI G>nua 
auibndy Llie moal iopurlftnt reMTl* (if mydwimpifrMi'V la n 



XM^atoingi-M. » 

Ip IhSH diMIHI 

. Tbe ■ullMr'* I 






I iMIunr. wr'Ut. inrl pr>C1lli(iner in Ihl* ilrpiirtnwiil ol H 
oonRiplith bU objecl in pmcnliug • mndf-airil and osa«4 
mil tbF pnpnl pnrtilionEr rrqalrei tbt bi> |iiiihnca. 



HAMILTON (FRANK K.), M. O., 

Prof»i«nrnf SMrrtryin ibf l.nor Nlanil Cnll»)[e Hnmlwl, 

I 4. PRACTTCAL TKBAT18E ON PR.\CnrRE8 AND DISI/KJATIOIfS. 

, SfuhkI eitilion. »eTi**d und impnivcd. In out lar^ ar' ' " " ~ " ' "' "*" 

p<iI«(.w1lline(riy3O0lllu-IrBl1r>n»,etlrBCliilh,t^00. 
Tbt early 3«iDaiid far • aewedilion ol ihia work abu* 
tbvoinllrb'npeo] lb«prD]et»ionsiia Mnndard tuihnniv tin 
•D1 and diffleull fubjeci. In agaia pa«i.iii; IT ' 
ally Utnvitr it i^relVilly, and Inrnxliim whnli 
(Kprrwnn! and oWrvalion An adHlllonal el 
a *iill mun itilly In tbc rxigencief of ibe lime. 

Aracririaiay notr>H^-f ""' ik.>i«»* ■■PntiifirBar. i^.irir 
tM>llamiUonj and 






orily fur ooniullaliin and relapcim on lu impati 
Diigh the prew. th« am hot hat talm l<>ii,oH>na- 
r iiDpruvpoienlp havr U'Kn ■iiin«>lml t'V fu^bM 
ler on Gnn'tttol Fraciurea will be ioim^ta a^^ 



tt>Blriila'n»a.^<<ill 



HODQE (HUGH L.I, N 
hoftwir oTMIilirllirT aaii Ihr DiHK'Ft ..f Vrnmra >nd CuilJiea 

ON DISEASKS I'KCriJAR TO WOMKN, \u...u».: 

Ularu. Wllh ortfinal itludralluoii. tn one bdauti/ully prialcd u 
•a, ailndMli. 1.1)10. 




AICD SOIBKTI'PIO PUBLIOATION'i. 

HODGE IHUQH L.), M. D., 

L«l«Pmfc»orof MUwIfirj. *o..ln lb* Dol<.r«lly orP»iiii»j''«'iI». 

PKDJCIPLES AND PRACTICE OF OBSTETRICS. In one large ■ 

volDmi! or over SSO w^b, wilh one hundred anil Bfly-ei^l flfni^^ "i 'hMy lwabeiii[iAi 
enwd lilhn^raptiid fiuie*. aiid nuineroin «n»d-cuU in ibfl lext. 814 00. (Notn Rtadf.) 
TTri- woflc. emb^yiBg Ihe remliB iifan oiteii-ive pruMice Tor more Ihun fiirlj yimn-, Cu 

Id prove of Ihe uimoat Valiu lo all who are engaged in Ihii depart nicnl -'' ' '**'— - 

« aa one afiba higtesi aulburlliet un (ta« mbieat io ihi* Oiuatry 
■" exprnence aid long abeerralion, eaieliitly malund a--* - 
lesl-biwh ft>r lh««liM>^l indwi uii 
' wbich Bu rrrquenlly mlite in obtleirto pfR01i« 
The lllu>ini'ii>aB Ciirni a novel fealure In i 
•nd lo iDxurB Ibeir abaulula teaaney thsy taavi 
for Ihe purpou, -In ordinary a* " " ' ' "" 
frtun'ui wilioni' of Ihe pMka 



el *ha rated, ri 



kau'Vni and the friii 



le wnrk, Tk liihngrephic 
■I! been onpied Troin j"- ' 
I, the poaiTiotii of Ihe U 



wiih-tm rorre-pondjnK u( 
diognoBn upun ihe teliiii 



tilylo 



inpnMice be mnil Kt Ihe mnal pari (tBliepd forhM 

le fiEigJ pkull and Ihe pelvio hones or the muiber. li i", 
■•■' ih he [* in '" — '■■ ■•■ -' ■ ' •-- ' --■- -' ■■■- 



iD>lrui;Iiun, and lumneqiirnily In ihe prepuraiiun of the-e Ulu«tralion« Ihe nkeleton hns 
n^, and (be aldof photngiaphy invoked, by whii>fa a Hrie* of reprewnlnliont baa bee 
th« (trlciMl and tnoal rigid accuracy. It ii ei»y lo rrciwnixe Ihe value Ihu* added lo 1 



it nay b« added Ihal ■< 



e wurlhy iii every rcspei 



a which Ihe work abounds 
been cpared lo render ihe meehiuiicBl 



exa«i«e have been "pared lu 
Jluftheeharaeler and value o 



HABERSHON (S. 0.1, M. D., 

AuiiUiilPhyii<MiiDldagJL«larBrcniM>IariaM«lioaaiidTlirr*pcHtle>aIODy'iHi>iplUI,fta. 

PATHOLOOICAL AND PRACTICAL OBSERVATIOaVS OaN DISEASES 

OP THE ALIMENTARY CANaL, CE30PHAGUS, STOMACH, C^CUM, AND INTEU- 
TINES. With illuatiationi un wood. Id one hnadMime oOUVo volume of 313 pogei, extra 

dolb n a. 

HOBLYN rhiCHARD D.), M. 0. 
A DICTIONARY OF THE TERMS USED IN MEDICINE AND THE 

COLLATERAL SCI FENCES. A new Ameriraaadiliiin. Bevired, with numerou) f 



ordinary ci 
orVtygJ 



, u'l aa^leatl) t 



I all Ihal 



ttoblya'i IKell«sry haa loaf beai aftivnnMWill 



JONES (T. WHARTON), F. R. 8., 

Prufnuor at OpIiUialmie MedlDioe aad Surgery is (Jniveriili^Callrge, Lnndoa. kc, 

THE PRINCIPLES AND PRACTICE OP OPHTHALMIC MEDICINB 

AND SURUEHr. With one hundred and Mvenl<«ii illuHirationf. Third and rerieed Ainen- 

Gloi'h, ol 4M pant, n DO. 

asvea yean having elBp«eil ainoe Ibe ippearanne of the Isit edition oC Ihi>t Blandnrd wort, rerv 
omaideraUe >ddiliia» bare been found neae»»>iry lu odspl il Ibomiurlily tu ihe advance uf uphthal- 
mlo •elenoc TM iniroduclion uflbe onhibalmomMpL- bin Rwuilad m addliii; ireaily la our kn4W- 
h^dge oflhcpalbiiludy orihedinrB'.etiirthH i^ye, parilculurly iifiU nore ileealyaealed li«->Ne?, and 



All in 



enred and praeli 









anngin mind Ihe ch 



il^h hB4 been beatowed on Ibrmer ediiiimi. 
•i-typej" fof eximiniDg the aceomiBc 



iONES IC. HANDFIELDI, F.R.S., & EDWARD H. SIEVEKINQ, M.D., 

AuiiUinl PbyaiciaAiuil LieliirftatB 01. .Mary'M Uoipiul, LoDdnn. 

A MANUAL OF PATHOLOGICAL ANATOMY. First American Bdiiion, 

Reriaed. Wilh threv hundred and Dineiy-iwven handMme wood engraving!. In one large and 
heautiftit octavo volume of nearly ISO pages, eilrn oliith. S3 SO. 
AiaeoBelaBiejtl-bool(,ouDlainlBg,ln aonBdni>e4 uhligH) torleatirraBiagrMIBBaibernrTnnnnarBplii, 

dnaulBol' rahologiral AnaU»nr>il la pailiapi llie I it with any deitrep of tneeeaa. Aa ■ almpli- w<ut 
b«tt mnk Id the BiuliBb laBfuaie, llagrHilnenI at rorcTcnce, tlirrerorii, il la uf *ml ralno In llie 
MnalalilB lUaamplBleafM andbrtvlly.Biid la thii itBdenl nf patholugiealaaaloiBy, ami alinBld be la 
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I 

I 
I 

J 




bBA k VUANOHAKD'S HBUICAU 

KinKES (WILLIAM 5ENH0USEI, M.D., 

TorMurbiil ABXi'myme'i. BuTllioLoni'-w'iBotiilUI.At. 

) A MANUAL OF PHYSIOLOGY. A now Amorican, from th» tiurll 

ImproVMl l^oiiiluti editinD. Wilh two himdnd lUuHraliont, la oon iarnc lad bi 
ISmo. ToluHe, rstn cluib. pp. 58^ tJ 00. 



Ik«rffnre,ulnilnbly tOmMM <-, r>>ii(u1utu>ii by Uf 
L bwy i.ruiilj,.iicr ~D<iHi<t Qua' f If jHnfll 

I fem«» l it ■■— ' — -■■ '■-- "' ■' - - 



BKAPP'B TKOHN UU)CV , oi.Ckimuuy tw\M | LAVCi 
lir U>E Ana anil li MiBiluUK**. Kdited lii Dr. I'l.RI 
l)<i:iit.i», Ih RicBkimaB, uJ friif. W K.I 9V.\V 

viUiibnBtSM wuod'CSfntflnim. •• M. '| Ib.id 



LALLCMAND AND wrLSON. 

h. PRACTIOM, Tni-:.\TIRE ON THE CAUSES, SYM: 
, TKEA'f.Ml.;. ) I't M L!. il.\T()HRHCEA, »iyM.L*u.«»A!lt.. Tontl 

OK TIIL Vi.Mi i i,.i, .-1,\1IN.-Il 



LA ROCHE in.), M. D., ata. ' 
VEI.LOW FBVRR, MnsMomd tn ibt HuUirictiJ, ralbologiul, Etiolf 

Tlii<nnMni»l Keluino* liu>ludin« k BkcCi'b of ll>e DiMimK ■• ii bu wmrnid ia 
Irum ibMtiu ISM. wilb an ciUDinalionodlia coniwllnni' ln-lwr^D n and the Arrera 
- tbcMmc name In uibcr p«ri> iiriFinperaK as inU a> m ii»pi<«l rc0uu la n 
hBadcomeorlaTOVolumODrnnrly K>On pitf«,«itra nlnlh. 17 00. 
fttpt Fri/Hitr S. B Diikttm., (^tsrlialsa, S. C., I aaal and anmauiriiiibta dlHaw ar mt ttn 




. faiiBuieal of InlMi^nl aBdwill apfillvl re- \ \ 
aei'rii, alniial wlikoai uannlr. li la. la.livd, iii : 



PNKtTMONIA ; ita 8o| 

baodaume ocui 



ippowdC 



?d ConOGctioiii Fathnlngi^Al ari'l Etiulo^n), with &■.- 

- "iwUHiMianri Ui.rt.idA<eacy<i<MaUtU. lajai 



LUDLOW (J, L.I, M. D. ^ 

A MANDAl OF FJCAMINATIONS upon Anaumy. l'l«loU«,, Swmf; 

PrattWuCMriliciiK-.OL.ii^irir'. Hatrria M'^ii^.Cliainiiilry. Pharuwi-y.ainl TlMiifnttf*. T> 
whit'li i> tikkiJ • Mrdii-nl Kt'rmuUry. Tliitil rdiliw, rhncoiicLly rvrued and frvailf i^ntSiM 
•ud ■nlartHl WilA ?T0 illiuttalxalu. lu ihm kaailtunic (uy»l ISnid. tuIuoie, bI Ble laipt 
patrn, aslrailuih. (3 OU. 

bEiii,aia(Uiuu,iuimaiBiH|a[iA«niwatiupiu|lfaf,UK. . 



AMD SCIENTirlO F UB1.I0AT10N8. 
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LEIIMANN (C. Q.) 
PHYSIOLOGICAL CHEMI8TKY. Translated from the second edition bj 
OmiuB:- Uat.MD, F.K.».,Aca.,«<lii<^<l by K. E. tUiaiu. M. D.. Fri>teu>orar Cbemittcy 
in Uie Medics] Dcwiirtraeni of ihe Univpn-ity of Penni-ylranii, wiih iUiiBiniionB oeleiiei] fro* 
Tlap of Physiulo^cBl ChemiHlrjr, anil u> Apitendn of plale*. ComplelB in IWO (Brg« 
Bonuining 1900 pugee, with aeirly Iwo himdnd illu»- 



Pin*e*HA 



lysiulo^cBl Chemj 
mp o<:iava volume*, eilra cioia, 
(SOO. 

ITkeWort of LahmiiB atiDdi niniraM(4 ■■ 
■Mltaaprtbiuiilvcbonk if raFi-ifDei! iild Inrnri 

■SHilmttkJo<ini^l 0/ Midital SrUi 



imriurtaBi BODirrlislInn •* ytt ta 



MANITAL OF CHEMICAL PHYSIOLOGY. Translated from the German, 

wilbNoleiiMidAildiliorf, hyj Chmtob MoMis. M. D., wilti an liilroduplory Esfay on V»al 
Potoc.by ProfeiiHirS«M<'iiLjACE.s()li,M.D.,orihe UdiverHity ot Penti'vlvBUia. With illua- 
truiont oa wood. la uae veryhaadeoDic octavo volume, citrBelotli, of 33S pages, fa SS. 



LYONS (ROBERT D.), K. C. C, 

LalePainnln(-lil ln-«hlsr lo the BrlUib Army 1> UiBCrimM,Ac, 

A TREATISE ON FEVER; or. Mlections from a course of Leotarea on Fever. 

Being pHii of n cuurre ,il Thenrf and Pniciice of Merlicioe. lu one neal (K!tDVO volume, of 3flS 
p*«M,ntlndotbi n-.lS. [Jiut hnHd.J 



1 
I 



Ibid 
H«r, isii. * 



~tttd.Jfm.t/«.C 



MEIGS (CHARLES O.), 



. Itlanwi 



Hi, (Dd •coo rate (.1 
Mureb 1, IBAI. 



-SrilUk 



Lalrly Prufiw,! ol UfiMt'Iri, Ac. in the Jrlrrtun Met>r»l i^aUttt. mtkdiIpUa. 

OBSTETRICS: THE SCIENCE AND THE AKT. Fourth ©ditJon, reviaod 

■nd improved. Willi unt^ hiindwilani) iwenty-Miiieillii-lraiiona In onebeHIirnlly printed octav* 
VoliUDc, of KVEU buudred and lUirly large pages, nira eloib, S4 3). 

pKOlf TUB AUTHOl'S pRITXCa. 

H [n thi* edition I hive mdmvored lo amend the work by chaneei in it* form ; by care fut eor* 
■eetioo* of many npreiitinDs, and by a few oml*Klon« and mine MdilioiM a* to ibe text. 

"'neStadetit will Hnd ihal t have recast tb* article on Plnoenia PrBvia, which 1 waa led lo do 
Mlt ofmydeaire to notice oeitaln new modes of treatment whioh 1 regarded a* not only ill founded 
H IB ihe philowphy of our deponmeni, buldaitgeniiuiuihe penple. 

" In ehanginHihe fumi uf my work by divldiog it into pBragrapb-i or HOlioni, nuioberedfroia 1 

to OW, 1 thnnghl lo pro'eni lothe rrader ■ ootDinnn-plnce book uf the whole volume 3uGba.uUa 

] oTsoMentB ought to prove both convenient and uselul to a Stodeol while aiieiiding public lectures." 

A work which hat enjoyed ■□ eBtiHisive ^repulatioa aod baa breo received with luch general 
bvur, reqiiirea only the aasarsnce ihal (he author has laborol ai*idiiau«ly to embody is hi* new 
edition whatever has been found neceviary to render il Hilly im a level with Ihe moM adranred 
alate cf the tuligeiy. Both ai ■ trxt-biHik tor the Miideni and as a reliable work ml' naleraucs bw 
Ihe practiiiimer, it i* ihoreftire I<i be Imped that the volume will be found wurtby a coaliouaatw ol 
tlte ooaAdeaoe repoaed in previous ediliou'. 

■r TBI aXMR iCTKoa. (Jttll ItfUi^,) 

WOMAN: HER DISEASES AND THEIR REMEDIES. A Series of Leo- 

luret to bin Claxii fourth and Improved fdiiioo. In one large and beautifully printed octave 
Volnae, extra elolh, oi over 700 pages, t-l SO. 

•at be^MH U pra i s> af I 

nralliliBll* 



alilT.a, 

the dlBsBsea of hrnKs. It ii asl mbiIIoI, ami pro. 
MI|rBMKBall«IIBUIeEBgIlsat«<i»|s. UBlh* 

men whieli we ui ao oordially cmuni'-nil to the 
aledeBtaad piseiltionFisa the one before gi QKii 

Thetiodyef tbelHHih lawoilhy af aitaatlve son- 
tfduallna, tad la evtdwtlr ihs pmluellaB of a 
alenr^ Utafhlfal, aod pigBCieaa lAyiigiitB. Dr. 



■S'SS 






of Dr j(el|s, nlih ■ hijh npiaioa of bit islesu and 
•Fiflaallly.— r«i BrlWi* iHUl nrittn MiMta-CU 





r ia repine with pmeilaal iDslrae- 










s»as,!s 


JSi.'SA.-SSl.1i:iX 



llBnetainK *■■( ■nnani of nraetml tiowledgB, 
llu upeiicBse af mnar year*.— flatlla 9aarurl> 

■gresaule oMDoer.—Sr L-ii5 UU. <m<l &■>(. ABf . 

seartwInMiiuifeellBBUiaafireuf Dr.'MetgtiWliieh 
i( eullrely eapuvaliw, and nrhloh ahanlaltlv hat- 
rlH ihereadfTthrOBgCnoniMginnlng losRd. Be- 
sldsa, Ike bulk KieiH wlih laTid taairBetion, aad 
II ihnwB lbs very hlKh«tevUaai«nfataai>y,vi>.| 
the ilearata* WIW w^lOh the iBfoiriaatlon la pie- 
HBled. Wa kniiw vl nu better liil of lu'i Bitter- 
ttundinc a aahjeol than tliB evldsDeeef the power 
of iDsidly siplalBtag fl. Then ' 




LEA ft 1 



jANCHARU'S MEUH 



DUNGLISON (ROBLEYi, M. D., 

•ProfM.OI0flBilll01rin(MfJiPiIiPinlhtJr(r«»-ininfdiMlCnllijgc,Phil.(lcLlibl«. 

BmiAROBD AITZ) REVISIID EDITION OP 1865.— fJuat Readr-) 

HEDIGAL IjEXICON; a Dictiomir; of Modioal SoteDoe, oonioiiiiiig a ooneiee 

Eiplanarion ol tbe vuiou! Subiecii «nd Tpmit ol AnMumy, Phyniolory, Pailmlogy. Hygiine, 

Therappiiliu. PbarmBmlogy, FtuinnBcy. Surgery, Obalel no, Mnliral Juri*pnid«n«,nii] Dm- 
tirirf. NoliceaorciimMc and of Mineral WiMr*; PurmuinforOfllciDBl, Empiriol, aodDjeietie 
Preparalionr; wilh iho Apoontnntuin and Eiyror' ■■-■■^ —■• ■•- - •' ■- --■ --■ ■ — 



•vit'i I 



i very gTP«llv 



Iba Pr«ncb and ot tir 
Mrdical Leiioon. TIidkk ' 
verylsrgv Hnd ii 
email lype ; olrongiy done up 



well t» EiiglLxt 
iDied, 



. . ._ .'0 volume, or 1(148 (fnahlf^rrJuisDed 
•it 00; iBMhei, raiiodbandp, •Hlfi 

Pnei'ji'-^ TO Tuv Nkw EmrioN 

" The snihor hnfl Bgain been rei|iiirea 10 lulijecl Mb Medluiii LeiiPon . 

The progrcBf of Mediml Scienif, and Ihe cnnM-quenl iiilrodij«ian of Tie w aiibiecl* aad 
drmondrd ihif : and ha baK enitiri-'ad the eraai'lvn lu rembfr inore romplele the etymni 
■rcenlnBllon of tlir lerme. Oci no pfrviuua revmnn ha* *o niwhlime and labor tcvn e. — 
baa. Some idea may be rormed at ibif, fhini ibc Ihcl. iJi«t although ihe pwe hai bim 
jl fewor than betwten niiiy and ^evcal]r p»ge» have been 



<>Aa ibeambur baaiemorked oa t« 



-if not ii 






in whiah tue iaqiurer may i 
n IhenoniinHilaTii'enrtbaw 
. Ihe allunlion of (bs piBCIi 




''Once more the auijior gladly reixva the oppcnunlly al1i>rded him IneiprewthisgralefiiJ adnkO*^ 
Wj:menti fiir ihe vmIUHuuui uffavur whiuli lis? been oxicuikd lu Ihe Diclioaary." 
January, lW15, 
The ol^Ct or ihe author fhim ( he DUIirl li*a not been lo make ibe work a 
linaary or tetma, but to aHurdi ui ' 

Ihun lo render the work en epilr 
■be imtneD^e demand 
I augment it> compleii 
rd and (tandard nnllinr ^ .. =• ■ - ,— -- — 

deterntiiialinn to bring eaeb KiH'oe«i>ive edilLOn lIMroUfthly 6a a level WU 
aduion ui eoniriaparary niedioal *cienoe. aad mi no pcevwui ut^i-ai-iiin hw 
ptlienlar>dlnturiua*nl]or< Ihan in renderiof Ibe prewnl edition tully (qui 
itae want! of the gliweai of Ibe pntveiil day. and in no previuUH adilioas has the amount of pear 
Iter inirodueed been an lirga, whilei ibeiefure, The reader who merely <te»irc< a ('v^hglary 
:plaininglbeterm>biunnini»n u<e oun Hilii>ry himrairwll Ihe emaller wurkt, luiih aF HoMyn'^ 



ihf 



plithcd by ihe 
ibt noA advanced 



Ihe etiidenl and praeli'loner who wirt a work In 

eonlidnroo 'nr all which H U the pnr.vince of i«c 

the lalcv cdi'ii'n of >' L)u!iaLlsoN's DtcTtoriAni' 

TbemeChMJHileiecutiuoof ihisedilloii leill 

8re»«ioni>- By enlargiiiR the fige ol ihe volume 
HI clear lypc on eilra flu 



whi^h ihey ota at ntl liiuu refer with luifuiliof 
I H buoli lo inpjily, inuM atill, aa berelufure, teap 



le paper, tbe addlliun* have been 



Vm *|i9c«raBce of Itia nfl»aili edltiAi 
atdpeadi 



nr labor aWenduhai in metM^literaiiue, O 
wmftf bnrtllf anpprtie alter eoealant ue of the pi 
afaiu|a4^ioBi^wlM»iwc JuveAeverhilfdma 
• •BaMcDUynilleipJanalioDureTen mnlleaheii 
ikA In mil edll[«n ''ato-i •fi Maaiud ••ity« 



aary to annonDce ih< adnwt of Ihlaedltlun lo i 
II neeapy tbe place uftbe preeediDg wne no the 
ofetDry mrilftal nnn, ■■riiiwlihiwidniibillK 

•Teiappeacrir— £a#iiJa Jlilid.Jauiia,, Jaa. ISl 

The wnrk li a Hnnamenl of inlteni nwemiip, 
■ kiirn) )ad«inenl, and nil pbyiieal labor, that wilt 
parpeIMM Ihe same of the autlrnr nnie etrmaaliy 
(liaa awy poaailile deviee of awne or meut. Tti. 
0*Bgllafin deaettea Ibe Ibnata BM only of Ihe Ame- 
rtaanprnraailon, hvt^nf Ibe whole BMdleal wnrld. — 




meeii ufa m^^^ 
eriallyilKq^^H 
<MWi>pra«^H 

a TolttiB* iaB^^^ 



lUbjniDed. 

eathot, asd haTefarnlihod aa with a Ttiliimi ima 

•nnliCBlinfiiniaiina Bni<m MaSiittl ait4 Surru't 

Boo4lB«lei>B«»IidoBeT»l'">-'"' -■'■' — Il», 






uesloVi aod Hi 



infnth..... 
Tilipallta|[f< 



ftoaiaail IBiiuandai>bj<.i.L. ^ — .:, -...cii. 

of Uie'kinil in any language.— ^flliaua'i Jrwrait, 

Wareh, UW, 

A eonplele and tbnroefb eapnneal of BMdiH) 
— JtTaiAe^iJwrs. ^ Jf>d. and Sa>(., IrTs. 1>U6. 

It it unlireTnllyaekiiowledfiBd, wahelieTB.ikal 
[bit woik ii innuinpatably Ihe beil and ncm O'B- 
plele Medioa) Lcxieon In Ihe Kagltmli IjinfoafC. 



AWU BCJENTIFIC PUBLICATIONS. 



HUMAN PHYSIOLOGY. Eigttb edhlon. Thoroughly revised ud eiteo- 

■iTcly Diodifed aad enlargnj, wiib Hvk bundnsd *nd ibirty-lnmillaMrstion*. In lwolarg« and 
huidMimelf prinled oclam volnmiw. i^ilra dulll, oribuul 1500 pagvr. V7 00. 
Id revminglhit work (or lis eijftib appearance, Ibe author ha» spared no labnno rmdoril worfhy 
a BHitinaance uftbe veiy gratl lavor which hat been exiendpd lo il by Itaa prultfton, The whule 
eoutenlB ham: been reaininged, and lo ■ gnwl axienl nuiiodcUcdi tba iiive«ii){iitioii> which or laie 
ytut h«Te been w numeron* and m uoponuii, have been i»re(al\y riuniiiwl and iiicntpjnled, 
and the work m every respecl ka» baea lirougbl up Lu a level wilta tbe |ir(M«ni iinle ol Ilia nibjeul. 
The obHHM oT ike aulhuf ban been lo tender it ■ coiioim' but «oinpntHiD«m Irealiie, mnruaing Ihe 
whole bodyofphyiiiilof i™! "ci'DWi !•> wlucli iJie Mudnti and man of iclvnoe can ai all limet reler 
witb IbeoerUniCy of finding wliaie*er lb«y am in nearcfa of, Tully prcHnled in (Il iU upeclii; and 
«• no IbrnMredilioo b*«iM auihac I«Hi(iwed mote labor to secure ibis resull. 




WtM!enthaliI«aInilrbeHid.iiaiB<>tvvoin' 
lit* K|iort4iry 'if (atu nnuo itir ■olijoci ir™i«l. 
IB naywkerc bofOaail. Tbr aiithni Lu, m-Hnmi, , 
lit aa(iibl« l»t tl diKriptina aad llial (•clllly 



TTSfhcaHy, lo r^."'.!lile'^n Ml*lng'ft« 
f raver anil leHatlnctiVFaotiJrFt*, teadi a 
Vhatna lo one mlwari (kjMlwtlB|^«Hi 



iD 



rbyi^ogr to Ae BOElitti lUf vace.— Jmir, KW 



■nrliKiIi 

ilei as'a 1 1 b nrj.— triiu ra' 



m IR thf Baglith laa. 

Ikorhumileapoireil 
laai the prw^l liner 

a bnty, ike • tariMt will 

iieded, iU))laaMiraM]rtiM6eitc« 
ippHreal fron Ihe «p|i«(ran» of 
II II o<i«Itieircaiflnoi-Flu|>edia 
W'Hlhy uf a plaea ia oSBt)' pby- 



BT Tm sjtnt nirmoB. [jI mw wAMeit.) 
GE^rERAI< THERAPEUT!CH AND MATERIA MBDICA; adapted for • 

Madical Texi 'hHik. Willi lnilcxe»of Rcouidiei'auil ol OiMawn and their RamcdH'ii. Sutia 
EniTiaN, rrviMd mid iinprovud. Wilbi<ne hundred and nuidy-Ihree lllu»ttaiiona. Inlwo largvi 
and hoiidiHiiuely priuled oolavo vols., alrt, rioib, uraboui 1100 pagiw. W SO. 
ediUno if Dr. I 



WhoHinei 
)«illy eiti 



:.'G'„'3 



reaearsli, jadi-i.-n* ■aalyalt, and fltttrnMi iif ta 
pmaliq, II tullr latuiiiel by Ike aunrroiia nM 



■nd reul by it 



id rallabillly rt 



willniii prijtt, and there 



will iludy it 



inrpuHrCil aiawnrk.>frer^i 
Ii» appaodid ui ttiia «41naa • 



inltabie foriniil* — 



KBW RRMEDIBS, WITH FORMULJB FOR THEIR PREPARATION AND 
ADMINISTRATION. 8vwnlh edit ion, with oneosiTC Additions. Id one very largrt oclava 
vahiBM, extrv cliilh. ol 170 page.'. 14 (0. 

T1i» irHI loaiBlnial lbs aalhor, and hJa remark- 
able ioaomry m puiluni liii reiaarcboa lolo ei-cty 
•••UraewlieiieaUifurniitirouliderivable.tiave enabled 
liin lu iiirnw loftiriei <ia axlHciirn maai of Iki^M 

Buniine llJe.Kigiiial papara.— Aa AmirieamJtvmmt 



CLLIS (BENJAMIN). M.D. 
THE URDlCAh FORMULARY: being a CoUeolion of Prtjacriptiona, derived 

Toffslber Willi Ae n^ual Dieietie Pfebaraiiooaand Antidule* (or Putwinf. To Which In added 
aa Appendix, on the Endermicuae nrMBdicinea, ttndanlhti uiw of Ether and Ohloroforn). Tlia 
wholt^eoMtDpainHt wilbarewbriefPhariiiBnsUIIi-aUd MedtivtOboervalions. K la ven I h edition, 
earefunr nniwd and DiiicheiTended by Robirt P. Thowis. M. D., ProleMnr ol Mifleria Me- 
diealD Ihe Philadelphia ttelle^ of Pbarmaoy In one volume. Svo., of abaulSMpagea. ^2 73. 

On no pieviiiua edition ol Ibis work ha« ihe(« bwn sn oiimpleie and ihotougb a revisiun Tbe 
ezleniive change* in tlia new (Jniied Sinic* PbarinaonpiciB have Quceiuiilnivd coirecpLindiiif all^r- 



I 



I 



cflW lavor ta long < 
T1lff«e who pus-w** 



<ri-<eiiled ■■• nol only wiinhy a i 
.■LT li> the pmeiitluner Snil pha 
lu.jiMi imuier o( sulDuieul imi 



LSA A BLANCHARD'S MEDICAL ^^^^^H 

EniCHSEN [JOHN), 

Prnrcitnr nf SDrjuiT Id UslTsiiit)' rollrftp, London. *g. 

THE SCIENCE ANHART OF SURGERY; beinoaTrkatisios SoaaiCAi 

Jhjdsih, DuKitBKB. AnS (JpaKMioNs. Ncw and unproved Aniericui, from the uwottd eniifftd 
anil carefully reviKd LcNiiloti editiun. Illiii'imed wjtli avtr four bunJred enpwingc on weai. 
In onE large and taandsome ociavo volume, of one Ihounnd dD«a1yprinled pagea, r ' 

Tht »ery diMinguiBbed Tavon 
lie hB» aTimnlated Ibe aulhor lo i 
tiiBiiied an a *litnd>r<l BDlborily. 
have been made, and the mom walcfarul 

ol'llip monl advanred condillon otiurgieti spience. in inw manner ue wori 
•Ikiui a handced pagn, while iba >erie» of Bn^rravings bas bFen increrued bjr 
Wndering ll one of iho mort IhoroDEhly illu«lr»li-d volnme" before ihe proteMi 

hoe been added ^ IbiKCunnlry; aome tew DOieK nod occtuioool illDStraliMit Invi 
lairiiduciid lo elucidate American modea of practice. 



i-ery poriion 



nore worthy of it 



;i^«vi^ 



e Kan heen eierFiwd ro render 




ODk sf lb 



iBjudgio, 



■nd Ona 



Bniaia Indecd.llu ■'■aauerofgtui 

warkton nrfcry repnbUfked lu ilii> caaBiir nrldiin 
ihc laft Hnern or iweniy yiaii at wn-boaki Tor 
nedlsalMadtnta.ihln It Uie only one ibai even sp 
praiinatestB ihr ftilSlBcni of the pscnUarwanUDi 
rouo(tBienju»ieiiien(iSBponltp»iinJj ofihiibranrt 



[•neal 



"i> ': 



rd by ■ 



.ILarranaed Index. Wenpird' 
._ai*alaablc «oairih»it*B<ia modem mticry. To 
ane BiittltBf bii lunitlaie of pncllca. ir< r'raid it 
tkaiBMiHrvieeablefiidevliifliheeanenrwIi He 
•rill firdahlaeHardliiaillearlinatiliaihnuih evert 
■tepodheoperauofl.udaaidiMnlui biai asUJ Ibi 
Bnal tuac of 1)ie cue i* dBcided — Siitwupt. 

Rnhracing.ai willbepereelved.ihe urbolc lUigi 
ealdotnarn,andeach divlfk>a oriuejralniail eau 
pleioaudperltti.eaoli ehapwrnilJ uul eipliell, end 
■ah]Fetniiibftill7eihlbitfd, wsiui aniy upnta uit 
eiilnsie ar ii in Uie anregatt. We easiider it u 

FISKB PUNO PRIKB ESSAYS —THE EF- 
FECTS OF CLIMATE ON TUBERCUL'llTS 
DISEASE. ByEowiaLaa.M R.C.8 .LondiHi, 
BOitTHE INFLCKNOEliF PRRONANCV ON 
THE DEVELOI-MENT OF TUBERCLES Br 



.r.l.iii|(k .< 
riLliKrrnipli 









rework, for ludir.au K 
line hundnd and e>eht pM 
, . . I, art rjth iji pl>rifailB«l«a>. ^ 
IicBl. and aperalive lunrsiioiK, dnrant* 
aiid pnttmm; and will prove a fehal.le i 
'or iiiAtnaaLian. hoik lo phytAciOD a>d »BrirB«B.iau 
iDOiofDETil— W O. JVU. onrf Awr 7~n>*l 
We may ay. after a earernl persnl of •onm • 



d ll ■ 



retfMlffreal erntll a| 
T'fi r»fcr 



■,.1.7 « 



anil p'aetltlOBen.— lVf4. Titnti a 



III give, a veiy ndminhla pijetiB 
tnce uHd ijrt ni Sntgtry of the p> 



'will be 'high" »!■<' (^ 
Il'udrnl of".on^!^ *Ji«»->«rStr° ^ i»-t 



Kii»AaBWilaaa,H.D.a(B4ut<a,N.a T«- 

■ elKeMninKneiilfl... f<>laii»,<ti»t)o(k. Si*, 
FRICK ON HRNAl.AFFEC'nuN:S, U.tlfI>HC 

Boili mad Palbology Wilk lUoaUaliuu. Oh 



TERQUSSON (WILLIAM), F. R. S., 

Piolfta! "C 9ui|rnry ia Kin*'* College, Loaikia, Ac. 

A SYSTEM OF PRACTICAL SURGERY. Fourtb Ainerio»ii, from the thiM 

and oolarred London edition. In one large and beautifully prialed ocnro volvme.ut abualTi* 
pages, wilta 393 haialiioiae illuntratioiig, le»thei. S3 SO. 



FOWNES (OeoHOE), PH. D., *e. 
A MANUAL OF ELEMENTARY CHEMISTRY; Theoretic*] fend Pnetiai. 

With .mo hundred and ninety-seven iiliutrations. Ediird by Robkbt B«ii«i«», M. D. lo uM 
' '" - luniB. of WW pagev, eilra o)olh. t*) DO. 



I i>r Ihe pa([C. nut' 



TTia death of the author having placed the eilitoria! care of this 
Ure. HenceJonNand A. W. HolTniin.everylhinf ba9 
could eugtieal lo keep il on • level with the rapid ad' 
requinte id IhtP ^Tpot.e have neceg>iUiled an enlargen 
work has been increaiied by abont Rfty psgeo. At th 
nunlBiaiUilialiniitJTaaharaciera* a condonwid manui 
delail or mere theorelical fpeculition. ThsaddilioOF .._ _, _. 
neni oT Organic Chemialry, whicb has made iiich rapid prngi 
Vet equal Btlenlion bav been beMowed on the other brsnrbesuli 
Inorganic Cbemialry — lo preveni all inveMigatiuni and diaeineri 
the repulatioa orUw volunc i>. a complele manual oTthe whole 
leariwr. By the lue ofa wnall but eiceedinKly clear type :' 

within the convenient and portable litniia orB'tnoi* 

miGxed, it ia offered lu one of Ibe chenpoit viilumi 

Dr Pownei'eiiietlralwuikliadiniiiunivernllyl The work of Dl. P< 
rseugai»d everywherela BiiowaandihiianaBliT. [ha publle, anl fla neri 

Bagliib iDUae.iml li very ■esrrallvad-pted. we 1 eiMeaea. Wednaol,' 

b>Iie».uih.u>miiii]lFi|.b.K]kinii|l-«rci>llciM, liupMiur ■" .k-wn.k.^ 

enlifie.— CHariul - "■ ■ ■ "^ 

n Jnnaitf Mil itlM. 



e praniftfd hand* "I 

n«e. The addrtioiu 
bslaoding whirh tb* 

for ibealudetll.diveaWilaJ'allui 



eu wilbiu Ihe last Tgw ymr*. bat 

the aut^l— ChetitK*) Phyniea uit 
te> at imporiaiiDs, and la keep «p 
tcience, ailininiMy ulspMd kn UM 
tierol*alargi- oola*«)aoc 
liiod dtwd'oimo, 1 ' " ' 



I a*» h COM'P'WMJ^ 
b<«rK>>lT 1)9^1 



ible to aay W ibra^-lM- 




jTT *Mi) SCIENTIFIC PUBLICATIONS. 

FLINT (AUSTIN), M. O., 
F(ar«wnt of the PrlneiplHud PncflM of KHilpiDs is BrtlRTDc Hin|>, Med. Cnl1^», Nev Yi 

THIS PRINCIPLES AND PUAOTICR OF MKDIOINE. For the use of 

Pnetilioiiert aad Siudonti. In aoe liu^ aiul handiuniB uclBVO ralame. (Prgmrirtg.) 
The waul bat tor mme time befU fell in Ihiii oiualry o( • valume which, vlibin ■ modertFe 
vompau, fbuuld giva ■ clwu and coaiuoied view of poeral and tpenal pathoiofCv and tberapeiiiiea 
Id ilieir mun niodern BHpecL. Re Ynl nswarrhua have nioilitipil many opiciiona whrati vcre rornvrl^ 
univerMlljr received on mip(>rtanl poinls buih of tboory and ptiPlioe, and lhe«e ehanje* navu per. 
bt]i****«l Mar'vty mvlveil Ihs ailcntion iae Id tbcm in the trarkii acvpMihte lo Ihr prore-siim. 
The anIbnrV repulalion at a teacher Ih alpiiranlee ifaai ihe prewnl vulurnc will be fully up1o Ihe 
most odvmoed Male of ihe tciencB of Ihe day, wi-ile hi- long and laried einerience mr a nracll- 
•iMuer will inwre ibal in all praelinl Jetaile hii work will be a aOUDd and (rnstwonby guide. 

PHTSTCAL EXPLORATION AND DIAGNOSIS OP DISRA8E8 AFFECT- 

ING THE REdPERATUfty ORGANS. Sc««d edilioa. In one large and handrame ocliTO 
ii>lBnB,eEIrt olotb. (Preparing.) 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, AND 

TSEATMKNT OF DliMiAaES OF THE HEART, lu one neai dfIhi'd Tolnme, ol about 

SO0page>,eiitaeI<Kli, «:!:». 

Wadnsn' tnnw UiiilDr. FIIdt bai wrlnen anj-' I •indeTllli nek •iaiplieilyai^ nnenltr, that wlltt- 
tkla* vMeh latinl Int rau; bBtitiia.hli1itei(ei>D- oul rtcm Hiey wnnW earn' eOBTipiimi. Tha ti;U 
tiitHUioB Id SKdml liuintDra, Ib oar nmaKia, cur- !■ adnlrablv ulnir, diraat. and free frnm drVam. 
■aaaaaaUaewhera. ThewnrkiionticoinBrFbHi- 1 Wlib Di. Walahe-iHHilHii iimlaeherorena, we 
ll*e]Dll>H»pF,>itdinn»a<-uadinthciiewiii«in<i-f naTfBnliwtailDniBairiaatliKlD'. Pliafibunkia 

tM •UL[eoiuaa'«B Ml^Uaurf b"aj'u, ai J''«i r-fi.««^ , '"*"' 

QRAHAM (THOMAS), F. H. 8. 
THE ELEMENTS OF INORGANIC CHEMISTBY, inoloding the AppHoa- 

Uooanrtbe Science in (be Aria. New andiuuobenlargeidediliMi.by Uiiav Wirnand Bobibt 
BuDsea, M. D. (^mplele in uoe (ar«e and kandwDie octavn *or<ime, ol o 



paaetjWiUitwo hundred and [hirly-lwo wood-cula. extra dolh. tHOn. 

^% Pan II., I'ouipIeiiBg the work Irani p. 4.11 lo end, with Index. Tille Mailer, Sec., may be 
had aeparale, cJoib baclLB and paper mdes. Price S3 DO, t 

frtm Pnf. E H. Rtriftti, Hanofi CMift. i affront lo bs wilknnl tklandltina nf Pn>f, QrafaaB'a 

UBM,iBluei.tli8r«d!».D=rfwtrdition..b«n'ElBiB*all.— 8.-|(i««,'-/Mm«),ManMi,IM§. 
(BJkil'U tn iBc, aod Ihe fiecllenet of iii plun lod ' fiVgn t'tf. Walmn BfMi, N. Y. R-., j^-ul.tny 

GRIFFITH (ROBERT E,), M. D., Ac. 
A UNIVERSAL FORMULARY, oooUining the methods of Prcpsring and Ad. 

■liDialeriBg UHlRinal mod oiber Medinnet. The whole adnp«-d lo Pby^ician^ and PharniBceu. 
listt. SaooKD Edition, thoroughly revined, wnb numerouf addiIion..v by Rohbki P, Tbomm, 
0. a.. Professor of Materia Medii'O in Ibe Philadelphia Collese of PbanOBCy. In one larae aod 
,eilracIoUi.ormOpBgeB,<|onble<»4unina S375. 

PwTThDtBBfhai «naialy "ImproiKl," a> lualMuiHMIei.lI p*«»>.aii3norfoii has bfien spared 
t added loihK FofBniiif')'. and kia rendnrrd it | id include In Iliria all ibe resent iRii>n>vement>, A 
lally diaomng Bf Ikceunflilencoof pnamu-l work of Ikitbinil appcaiaio b> iiidl-ppn^aMc ia Uie 
LBiidphyaiolaiu.— •a«.Ji*rasfo^i'*itfwxur. pbviii<ian,aiHl there u nona weeai, nnre eardiajlv 

■BaMdo'erediluTanreBBniry^nd wIlVbe"f«inii pi'-U"" "f lh« preKal day will ba r-iuad tka wurk 
taHr aaefUitrsi ID pneiliiaoen of ««ditiiie; '''•,*'''" ,'i\'J^f„f",^J|t,™|K^''''T[^ T'^'l'd' 
rt>a.-8iM>»r<»M.d.iHirf6«t Jaumai I I"lf Ja jjrtm«ta""rt'''"*?''-w''''' ""' ""^ "i' 

tllaoBe»(iheHiBiHa«eftilb«A« a csBntrv ptaoil-i „' j „f Hf riinleBee o'f a'mriillel wor ™ "l ti^wilue 
lis—»iKn">.il'ls'li*».-irt4uai(^kniiHih „,^^ bB.nparmi mnar readrnfrom iiie iketeh o[ 

Thi< In isoHinf ill hundred and Sn; Dne pagee ' li> onirnia ahnrr (ivra WstlinBgly recommend 
BBili raping si 1 f>ii ih* lob^Fri otpropurnig and ■'Imi itiDBil who are eauagad ciihir ia pneileBl neilt. 
__ 1 .,... — u- j...„j ■._.!.. .1—1 I — ^e,nrHior««ieliunelywlihitallteraWr«.— tan*. 



HI and phinn-innotln,— iritum Lt-um I M*d, Sbhih, 

ing pbyieisn, i* really IniariTae — fiMim Ma' 
III nirg. Aiiraol 



I 



—LandoH Lu'cil 



31 



LEA te BLANCHARD'a HEOICAU 
GROSS {SAMUEL D.), M. D., 

loi of Boigcry [d IhcJeaFrmuu Medical CnlJegr of PLiilnaelphll, As, 

EiiUrgBd Edition. Bow Beady. 
I SYSTEM OF S0RGSKY : Pfltliological, Diagnostic, Thernpeutio, and 

*' t. lILuflraled by over Thistkrh Hunsbmi ESGR*vi>iiB. I'htril njiiinn. mai^h eo'li., 

rcfDily rvviH^] }n two larp^ and bcBuUtulIy priuied riiytit oeiavo Tolumo, or XXO' 

b'kalher. S13 OU, iJVi»p Rfadf.) 

^ TCe eilMUiUvo wilhin fire yearB of Iwa large t 

uk u lh>> If ihB Ileal eviilEDce tbal Ibe aulliar wa> not mitlaliea in bis eMunsie ut Ila 
which eit>[ed of a complele Amertran Syatem of Snrgry, prcMmlrag llie r>PK>nr<> la all Ui 
.wry (loiulii and in all iu branches. Thai he ha* vuiMwvded in Ibc alleDifil \o supply ihia wui 
iwn nol only by (he raiiid kbIf of Ihe wiuk. hiit hIw hy ihv vprv ravnrable mantirr tn wkird ii 
li«n received by Ihr ivgaot o1 Ihc pruI«B-ian m ihiB ciHiHlry and in Eurupe, and bj-thrlnriitiii 
low pKptnng in Holiaad — amark urappraduUon not ofteubcMowed on any uia- 

ended in ifiie 

ITbe auibor baa nol been in«ensib1e lo Ibe klndnaM lh 
irk Tnr a (bird ediilun he ha* kpared no pDinB in n 

■a apparant have breii supplied, and ihe reeuils of fcoenl progre» in Ibe kv 
Itartp^ry have bren every where mlroduced; wbile ihe Beiies of illiirlriliunK hu I--- 
Iblarged, rendering il nne of ihe moHt Iburnngbly illu'lniled woiku ever laid torori; r ' 

"* '" Jj;..--- .. - .- -^ jj( ^j^ ,^1^ jiji^ j^j^^ j,i^. 



>dalB ihai<fl very eitenvivi 

■1 noiwirhalandingtheiiiai . . _ .. ..... 

ieni ihan before. Every care biBheenlnken 
kef^ulioa nneicepltanabie, vi il is (xMilideally niMuiHd I 
Kplece in even Ibe moal limiled library o( ihr piaoliiiont 
roB>Bali*raeianJ)rru)BIJtdibia ob|«lt ennftin 

, jranl of )i>BTUI«inncB>btaaBiu>(t«n 

nawatlaUaaCtmlin. NonnlytaaihepTia 
■B tei^r an atalKitate aid well-tnllteaansaaat 
a e Avail Mtiar ins*, bat he hat But fallei) lo 
•dr in hli pagei Ihe opinloat anil pnciicr of 
HHUiBtblBBBdatkOI •—-"■ ■—- 






l>i«k, il 



DO mraiiB preparer) far ttt mtk 

BuinrjBverpaMlibM.eiilierig tliii ur aainuil 
eimnlry/aad m night, pcrhapa, aafel* mf, iti 
moil originBl. Then laao aubiret belonfMi piw 

perly In anrgery whi-"- ■— — ■—- " '- '- 



r 4kBB ha*e beni Htlr-'i 
L JuUiBIarB, nanT of II. 



ir, aftd haapioaised the mott ««iplele work 
wai HIS yd iBBled truBi the praai on tha acleneaaad 
Kaello of annery. ft la nul. atrletTy ipeaKlBg, a 
n(illciaar]r orsiiriery, (•■( UbItC) lotke raader all 

UainfurmaiinnthalhcouiyTBtMJnri 

Bpnear mnerBuDua tn add-Sanlbar 1 

, UBberol lOiiraiilngi rrnn !._„.._.. 
J Ifcori, lllaliiraiiTeoitliBpBibuIuira 

Cntieal diBHBH. Tu IbeBsareadilrd arrenl hni 
rJ original wood- en M The work «lii-g«tliirenn 
Y «iciHiB tiicif IU iha ailenilnn of Britliii aatgwiB 
ttffm whi^n il caaont fail lo nrel with ulenaii 
■ Jslronage^I-Hiifnii Lamcil, Sepl. 1, ISM. 

If Or. GrMB'B ITUtiae on Surgery we «aa ai 

maile vnra, ii aaaiiM -. 

lUi. did oar waee pemli, are ak< 

' ■alaiyieorthaatalkf 



.. .. tirnllna. Dr. Gro«taa^ 

nllMl wullnaargleal llluatarB whirh Itat loif 
beta felt bvpraetlUoafiBi bahurarslahM aawwl 
■ eomplrlp praciical lieaUic Bp<ia aargcry ia all in 
iteHTlmcBU AB AVfrieina, we are j-ramt nf Ut 
•ehlevemenii a* aaHeuM. we are nuai uitmiif 
thukfal (0 hla fnr hli mrii.rd nary Uhnrx li ni 
beUlC—nr. y HfUmittlBf»'»Uii /Mnal. 

iintling "a " e!ieM* -HTMMgi 
ay, 1^. ^^ 

ihn brief aotle* of Dr. Gnaa'i 
noil nilaible ud uoellen> «i>mp*ailkBn of tn- 

tnwiX^tahlillhiagThu'tlaiV nf^i'lt vm^ 
£■»>•■ Qaarlirili/nmal, ran- IBB. 
It baa btM eliaraaleiianl by Ihe i 
preiB and by uddndual Bargeuna o 



Sagliik faagMign, 

m«ii u iliiB verdisT 



rl whic 




llPK 



ftNU 8(IIENTIPIO PUBLICATIONS. 

QnOSS (SAMUEL D.I, M.D. 

pTornHit or Sarftrr id IHe IcIImk-. Mcdieil CMrge ot Pbiladelphiii, As. 

ELEMENTS OF PATHOLOGKJAL ANATOMY. Third edition, thoroughly 

revised utd areally improved. In oue large miil verylraiKlaoaieaclHVu viilumcwilli ■biiut itirea 
humlied BnJ fifty beauliful iUuiiinlkiiiB,ur which B large n 
nirs »](iib, $4 DO. 



t (torn original drawing*, 



The very rapid sdvanoe? in the Science of PatholagiraJ An Btomr during (be latil lew ye«rs b<tre 
rmdersd eB«enlial a IhuruuBb aiodifiralioii of thin wotli, wiib, i vit>w ot nuilcinf il a curreFI expu- 
iWDt of the prueDl fiaie of ihe aibjee\. The very csretul nwnnor in which ihU lM*k bos brea 

i ...I •>-- -nuunt ofallervllon whlnh n hiu uudergime, bave enabled Ibe aulhurlu say Ibnl 

laage!' and improvKtiuinis now iniruduwd, ibe wurk may be regarded alitmiil la 

L-, .L ... .. ' ■• . Buihor have been aeMndsd ai> rcgirdo ibe luechtinical 

IB af Ihe bandMmeM producUoni ar ihe A 






JiychaDL 

■,'* while Ibe ellorl" i 

be volume, rendering il »r 



A PRACTICAL TREATrSK ON THE DISEASES, INJT^IES, AND 

MALKOHMATIONa OP THE URINABY BLADDER, THE PROSTATE GUAND. ASD 
TUG URETHRA. Seeunil Edilioa. rcvited end much eolargrd, wiih one hundinl and f ighl^ 
loar Uluilralioui, InanelarRs and very bandMiine octavo vol une, of over nnie hnudred pBgei, 
extra dolb,»4 DO. 

J — f!!!? J_-,-"„: .".??!T,!_ ___''?_.?.,„'. !1! I P'T??^.'-..]!^^ ^g ™X"nf'jr-- ----- --• — '■- 

.—IV Y.JcUfnalc/M 




BiBTRtliiatLuDof thendiataMi 
•.JiHnuU 



GRAY (HENRY), F. R. 8., 
ANATOMY. DE8CR1PTIYE AND SURGICAL. TheDrairinga by H. V. 

CaiTEa, M.D.,I»1P Uemonsiroioron Anslomyai Si. (.ieorge'a Honpilal; the pi-feoljonfjoinlly 
by Ihe Aifthor and Dr. CaBTSB, Secoad Aiuerican, (rum Ihe seiiiind rcvused and imumved 
London edilion. In one ma^ifiiicnl imperial ool a vo volume, of over 800 p«gca, with ,188 large 
and elahornie engravingi'' on wo*!- Prioe in e»lra (lo(h, tlOO-' lealher, railed b«nd»,'(9(W,^ 
Th»sp«tlj- eifiBimlion ol ■ large ediliun of Ibis work i» .uffincni evid^m.-o (hW lis plan and mo-, 
ewkniTiot'e been found w prcMOi Mipenor praeiicol ,i.i. i/ ,.. - Miri;; ilmsiudy ofAnait" 

ta,f lu preHniing il io ibe protfciildn a lerxtni liin^. I'r ! JnmMU'of tbu ottpor-. 

voailyto^pnl)' any flefinienclw which txperirniv m l , . ■.-li.l.ajid to wwrenl 

•a; arrori of de'ail, Io which lbsfir*1 edition ol « vffi. . -i-ivi- and ooin pi levied 

a scienraU liable. There imprvvemenls have rv>ii<iF.I ii> ."i,i ;'i ifji' <>Iie>irihe viiluine, 

while II Won ly-iu new«wood-ouH have been added Io Hie l>:>Biirrrul -pnes nf illu"1ra(ioiW which 
fovm »ff4l!lillWive a fealureoflbe work. TboAnjeriiauiediliniibaib«:npu»*edlhrdngbltiepniM 
under'lb»iupcrvi*iDn ii[ a compele ul proGn>i<wat man. who ha< laken averv care In rcnclnr it in 
■II rK-nedi- acoiimte. andal is now nre»en<ed, wlihdUl any inereaae ol price, aa filled Io inuintuiB 
h k baa everywhere aeqiitred 



•nd exlead Ihe popalar 

Wlm llltle nv^ble, t«« haiy nrieniinatr wliiwe 
kMwMgeOf uatmny may have twenme nbienred hy 
MRtOf praellasgKiaTnnw rr■D•e1M1t^ hi* rnrncT 
■nlQiBleal 1«B, ud Im ready fur anr enerftaey. 
It lalo ibla rt«a of1ninvi<ruaIi. and ani in ifie ata- 
Ihiiw-rk wiilnlllniaMly Ipnd to 



li'iBiby Dr.*r»tma 

le u«M.ltv uf Ihi- ■» 
Muiniila.'*_n< Loa 



enll. The vuIbd 



JaaiwuieMl 
Theiaark berofc ui laoaeiiuitUd tn tb« highMi 

in rulnsaanf dciail IwiwcrD the treiidei nf S.iar- 

BaMorWi|,aD,iii paancieritilc m«rii He* in 
Boabat aod v»rllrgi]g of ihB saicravinH It 
•MUUtia. Mvn of tbaae a« orlglpal, uf laaflli 
Ihrgar (baa nritiDRry iilc, and adniiably exscultd 
The varinai parti are alao letlered al^nr Iba plan 
adawfdta Hoid«>a Oatanlsgy. It' Would he dME- 
mlt to arer-aaCiiDain tke advanagM efland bythl* 
■uda of piel'nlal lllgairattaa. Bunea, llfamraii, 

IhaiadiUid narked wiik Meir appmprlaia n>in«i 

ibsBBabilBiUiDilDdsslloeinprelisnd, ' — 









rifceai.wlviL 

iliusal lllnnilnre.— JV. T- 



'■."h^" 



Ib Ihla view, wa rtfard iha wnrk of Mr. Orav ai 
far beiier adapiMl lu rhe waait nf lliB profriai'iB, 
(sd Mpenally nf iba iiiiflnii. man any treaHac o« 
laatnmyyelpBliliihediDUilaeUBBiTy, li<>il»Uiii4, 
W( twIlaVB, (oiaprnade lU otliera, bothai a inaaml 
iif uiHFBiioBa. and ■ alandard M rafarcaee (n the 
itaileat of ameral or rdatm anatooiy. — J*. Y, 
faanul If IttiUMm. Nov. tSH. 



' Til- ^mIX" 



inarkMJI)' evideal iKan in ilir ' . 

bunn u[ the hiwil and of i ii i 
■tad/orthcaeBltrnialhnini, ' 

•a*e,lfDo(nrpailllveple*tii<' 

Drtbailadmi.lhelcRAiiHI ni^'i 

■bora nf half their termn. Ti i>. m .mrcxmiriiii.,,, 

an admlrabJe and Himplellitaxt- book fit thv ■lu'ir'ai, 
nd a o*tfnl work of refanafa ftir Iho pniPliili**r| 
la plelorlal ebimBter ramlng a anvM alemrDl, 10 
>*wh ara have already (iilKetenily alladeai^-iMi 
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I 
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aud scientific FDBLIGATIONS. 2- 

STILLE (ALFRED). M. 0., 
THERAfKUriCS AND MATKRIA MKDICA; a SyaWmatio Treatise on th( 

Anion and U-er of Medlriual Afenls, indU'lins llietr Ue^otinlion lad Hi^Iory, Senonil Etliiion 
reviMd and mtirged. la iwo iHrgcand tiandeome ocUtq vtAunisi, DCirs ulalh. (10 00. iNati 

Tbv work It designed eipcFlilly Tar the 4lailenT and praririiiiner ormedlcine. and trear^IheVDrloui 
»n«lcBaf iboMnlvni Msdi™ from Ibe point of ncw.of the lwd«icle, «nd nol oi the » hop or ul (lie 
Wnrie ihiM MdFivurng in give all prBctical inriirmiitioii UkKly lu he u-tfCul will] 
iciupliiymenlofiniei'iBl remodie* in tpeoiol nireutiuii-. and inorculin lo ba uiiioi puled 
IminiMralfon, a rnpioiif Index ol DJkimf iiid Iheir Keinnlin renders ihe Wuik emi- 
dODlIy filled tat reletcnce t>]r «bpwlng al ■ glaa« ihe diflhrenl roetina Whicb huva Ihwii employed, 
__ . . ..._.!.. ..T exiend bis rewiUroSi id di^ull caaei n-ilb aJl ibiil the «ipei " 



Ripecl 10 
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1 



dbya'iicHuidiadpMiemllH Jadgawni, jii. 

l(ini>fpt»i;i>H-whlen • dIterlnilBalUi; fi<. 
■nB«ai/Tb»«loM|>««d"ia»ioBoc^tBi>thiiiK i ■ 
baaav ti !■ new, ■■•• abudn* naihiBg old bri's II 
ttli oU, bat wblaB hUbiIm eiUar actortlng M i u 



(■ miff' all 



lMv««,»y: . 

valuBBd laletcit of Ibe 
■rnvtL We Dim pi 
(bciinpk tr«aiii7« B 



DrSr,eiill*'ar»)i 



turn, Ibc gt«al 
<*lw]gt th«y 

Iratki, Ustial ud 



BillltiabiipiitMi ud 

abla la oar ipiencii, and ctedluble'ln UeicbI, tl 
naidnr anil tha ladaneDtiir bin who naanincn 
tbg wbola » oareTolly^BduMiirfjk lfid.7w«a 



101.— CanJoiI Mill, r/m.i'dnrjfinrdl., April JMI.* 



>r atleatifloalBdy, i 

.IISFMa»irBU°rr<l 

BannriBda' 



BannriBdawiHIi" 

almpre,eMTnln|; i-i. 
fraefVniDBflrindliy hui 



ittsa atiainM ibraufti tbe IbBusdm 



tBbll[gh,&0. 

OLIMIOAL LEOTUKES UN THE DISEASES OP WOMEN. Wilh du- 

meioiw llluslrationi. In one bmidiome utlnvo volnmo, <.r over 500 pngen, eitra cloib. «4 00. 

Thl> valuable work biivmg pBM«d ihrougb lb« colnmiiit of'Tni Mkdtcal Niwb and Li»a&t" 
for 1B80, 1861. and 1982, i< now euinplpled, and may be bad wparale in One handMine volume. " 

TbepriODipsliup^anibrawd in Itie Lecii ices are VeBlro-Vii^iuil Piaiula, Uaucerul me Ulcru', 
Treaiinenl of Can-M^juia by Caumio*. Dyamonorrhow, Ameuur/luc*, Clwure-, (Jonlramooa. ice, 
of the Vagina, Vulrilta, (Valuer- of DeaiB afier Surgml Operailinii, Surgical Fever. Phlwiiiasia 
Dolen*, ^ceyodinja, Pelvie CelJulilis Pelvic Htemaiuraa. Snurious Prwnnnpy, Ovarian iJiupty, 
UvarioUimy, tnuuoclann, Diaeaws of Ibo Fallopian Tubes, Puerperal Mania,' Suli-lnvolnilon and 
Supnr-lavolulioa of ibe l/leriu, Ace. &». 

Aa a acrm of mooograpba oo lhe« important topic* — many of whieh reeeiro llitle altenlion 
in il»e onttnary leil-biHifc*— elucidated with the Biicnaive njieiienoe and retidlno* of re-onrrv for 
wBieh Protetaof Simpon i^ jo di»linguiBhed, ihore are lew praoiilionera whu wit; not dud in ill 
page* toallcr of Ibe ulmosl imporumce in [tie (realm jdI ofobseuie ami dilfliujll oaaca. 



SALTER (H. HJ, M. D. 
ASTHMA: iU Pathology, Cftuses, CooBequences, and Treatment. In 

Hvo.,eiira cloth |Juj( /•»(rf.) 9i 9). 

Th« porlioBof Ur Baltci'a wof« which Itdav 

■oifealiiHnl,iaaCgi«atpnalIC*lialeieaiaa<ln 

■ID tbi ilitUUe and hTgimic ir™i«wnlof l«( iIih 
InorouhiBUBVaraJnaiaotldaoilaipTaeliealv 
ul tBupanorhW work. Tail ou ai>a<a tori 

SLADE (0. 0.1, M. D. 
DIPnTIIERIA : iU Nature and Treatment, with nn accoout of the Iliatory of 



aarVEita bt raahed nmnng ihe innil viJoiMe o/re- 
eoantiT. -Hamhint'i iUiraei, Jau , 18»1. 



LEA ft Bl^ANCHARD'S MEDICAL 



SARGENT (F. W.I, M. 0. 
ON BANDAGING AND OTHER OPERATIONS OP MINOR SUBGEBI. 

KewedilioD, wiib an kdditiimal cbiptrr on Miliiary Surn-rv. One h«Dd*aina ronl 13aa. T«L, 

i>fnRarlyt00|»«ei>.wltli.l84wuodcut*. Eiirai^lxlJi, II "'' 

TbcvaliiF<iribi> wnrliua huidy ani] [-onveiiienl miniiil lor larpwDx c 
Induced ibe piiblipJurii IQ render ii mare cooiplelo for ibu>e piupuMii by iWkJdiiiuo ol • 
ungun-Fliol wound* and other maiiN* pecuKir la oiilliiiry BDrvery. In It* pri w t It 
for*, il will lie Tuuiid * wry ebnp mid f^-nvrnluil rkde-meuiun for onn ■■illation and n 
tte. daily ciigenoiet of miliiiirv n- Wi-ll us civil piacllce. 

WtgoBUilo ihii n<' I ' ' ' ' ' ' iiin'cdi Tka LBiiraetlon (i 

la lbcluBai(i[iui>ii'>, >ui. imtli>$.itm\tini<l,- 

|t«a, wluiMiidniiiiiii I I'l-n itodmly p(0)tnHa !< 



y ihe aJdlliuo 04" • rUftmr 
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SMITH iW. TVLEHl, M. D., 

Plly>li'»k iBcMrtmr tn Si. Murr'a HoipIUl.**- 

ON PARTTTRinON, AND THE PRINCIPLES AND PRACn* 

OBSTETKICS In one royai lUmo, volume, eilra cloih, ul 41X1 pa(e*. • 

A PRAOTICAI, TREATISE ON TH^PATHOWWy AND TRJtATMKIT 

OK LEl'COKKKCKA Wuh niimrmii* tllu»tr«liuDa. In one rsry handwaa MM*»«a«HB, 
eilra doth, 01 tboul 230 |>u«es. ti UO 

TANNER (T. H.), M. 0., 

Pliyik'lulothclloKpliBlrnr \V»iDn,Ae. 

A MANUAL OP OUNIOAL MEDICINE AND PUYSTCAL DIAONOPIS 

To which_i- »dJed_ The Cvde •,( Etbio .it iIib AmericM Mid.o.1 A<MCMIkai. THH 



hmeiiiM,Ednu,o. In 



mo.Mtriclolli. 

', M.O., F. R. 



BLEDICAL JURISPRUDENCE. Fifth AmoHc«D, from the Mwatk inptM^ 

■a>' fiilurgrd Loirdon edition. WuhNotatand Keferrncen lo Ampririn !)rrl>i>s< bf £*iu 

HtlTiHORNi. M.U. InunelnrgeBvo.Tolunit. »«no1olli,oto»Bi70«lp«(»(i, fSTi 

Tbia »lMi(tord vrurif hiving bad ibe BdVinli^ or iwo rvvltioCK al the hud* uftW autkwM 

Ibr sppmiunce of Ibp Inl Anicricnn edllUiu, will be finind thorou^ly rcvi>cd and braoalii h •■•■ 

plvifily luihe pieienlrWeor IbcMiFncc. Aa a werkof ainhurily, il miiw ibcfM.]** BaiMM n 

pwilioB, bolb »■ • leii-twok Ibr lk<^ Mndeot, and a cunpaadina* IrvaiiM la wbwk li** mntUmmm 

•A ol duulit at dUlli^uliy. 

Nwwor* ufiiB U. .iibjMl OK be pal 

IL «afajFc thfin muic elutrty or pToGlalilT 



Mfunaa la Iks very btu iihIic i 

isilipioilniFi. 1b antlBf Ilila, <• 
b* aBdcmooiI aa dcliagtuit (mm 
•imllul wurka of Scot, Ryan. 



ON H)I80N8, IN RELATION TO MEDICAL JURVSPRDDENCE AJtO 
MEDIC1>E. Sevund American, ftuni a wrond and roviMd London tiiUtm, !■ amt Ivm 
oolaVOVoluiM.ul 7Upi>(Ei.,eslrai:lu[h. 94 OO. *^ 

Mr- Taylor'* poaoiunaa thel«ai)ln« mpdipal jnndof EdflaBd, ^— '-T''T-rr l M hi» t ' 

- iry ■dtai><itf» In aniuirlug ex|>rriencc un mew labjrtin, Mirly all ra>«a af imi^ 

J ._ ^._. t .L~. .. . _!..,__ -lunj, „ ^uerally arnff ' 

'-■ fiBjij a 




Tb^ r. 



its 



B •okuowlediiTd aulbor-iy. and ■■ a|iiiu> 




TOOO IHOBSMT eCNTLXVI, M. O., P. H. S., 

r . . iM »«f r >i — ii aKai-.Ciidt.TT.u«*»i««« 
«rit.LlAM BOWMAN, F.a.S., 

PHYSIOLOGICAL ASATOMT A\D PHVSIOLOGT OP MAN. Wrfl 



TODD {R. a.) M. O., F. R. S., &«. J 

CLINICAL LECTLKES Oh CERTAIN Dl;SKASKti UP TUB CRINAB] 



C USICAL L ECTURES 0\ CERTAIN ACUTE DISEASES, tm om mtJ[ 
TOYNSEE UOSEPHi, F. R. «.. 

A PRACTICAL TRKATISK OS DISEASES OP THE EAR; tWr _^„ 
«., IVik.win.Mri T» L»iM l UaAraM ■.!» oBC kndn<d ■^p »r » j » oa ww4. la ■■« 

_ ...-J -_ _«^ do»h. W '* 



>wj n— t nrt lU ■ »B-^ ■* «Ht—l wWV. ' T»-»»»^M» ---- --- ^^S« 

tgwm»«,> fcl l^> tH « f lfl«»» » l« < .«a«W»lJ. ,|k.-M<« Mf M 

H iIIMbmJ via r—t ut ans-^H^o « *T lar ,. ,_ ^,,,, f 

rtfrvC **■•"» . "^ •'•* till illMII ii<. II . ., — ^^™ 

kaork^^am, a4 silk • ^miE aM » a w i« M^ ' f i ■■ ■«§ ■.—« laaaW »■ ta IM lit ca n ■#«*•!* M| 
|B%MaI,wtaa«i*AmttaiHirR»lKiHikaral iM^ba-rMMaaJM /Mtaai, Jalj, MM. « 

WILLIAMS IC. J. B.I, M.D., F.fl.S., 

pntMcinuf aiW«l)t»4UIB>uVunnllT(Mt^«,UiB«aa.*a. 

PB1NCin.ES OF 31EDICLMB. Au Klraciiaijr Vuw of Ibc Caues, S^tm 

Tn-ttmmt, Oi*^um. aai Pra^atM* of Oweate i <nih tanal reiaark> ^ Itifnawes, vr tke «■ 
•nnMa of koHk. A m-w A mtrl n m.ttom Uit i awl —< Mart LuB* » f»Jit.Ba, Uiaeaou 
III— III, Min doth, oC ab<Mt Sn rafaa. «3 W | .V** Kta^.} 

WHAT TO OBSERVE 
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASE 

xiiluxiiyaltMLoadM&iaKtTlarMotimUhienmwB. AamAatmti 
n^uoilMBdiH.^iliou. la wta ytrj ■■a^ wai a Twluma. myal 19no.,eii 




■itaaitr ColHnt, 

b;pHACTICAL TREATISE ON DIjEA»Eo OF THK LUNGS; tnHa'Iisi 

d LooDon cdiUua. lo ooe vol. ncuvo, of ^rSpmi-j e»rr. rfuib JJ " 




AppeuJii li*Vo, .fcpw:i«liy, bew lanpely «e 



PRACTICil- TREATISE ON THK DISEASES OF THE HEART AN 

BEAT FE^SELS, iDviiul<B« Uw t'iiaa<|<l« oi FnyH^I UiMooti* Ttiltd AawrKWk (rao I 
il ud lUiKta eola wd LDodun ediiiua. In >hh> liaiiiiiuine uciairo Vuliima ul Ul> uw 

rulif nvbed: much new malleMiu b<waa<l<hNl,and IbeMttM 

_ inieRHis licX* and diMiowuoaisinunot leunimplMelf ■»«■ 

criplHvwriMpruioiptetor pbyotMldiignudla; bin Ibeehki luMiiioat bat 

le praeliTBt porliDBii u( Ihe tmuK. bcTcral •Siiiliim*, nT trbicb liltia orlMa 

ul been given ID Uw previous AlftluOf, am bow Inateit uf in ikluil.— itutJUr'i i*rr^M«IH 



New uid maoh aitlarged adltlcm. 
WATSON ITHOMAS), M.D., Ac 

lliBCTORES ON THE fKiNCiPUiS AND PRACTICE OF PH 

DcNvered,*! King'i College. London. A near Amenowi, Tnin the lial rfvl-rd lad ■■larfM 

Eiiglmb adilJiHi, wiihAddilUni, by P. pKAnDwCotiDix, M. U.anlbiir ur-' A Praninl TrniiH 

on Ihp Lli'tawnurChildnin," S^, Wiih <ine hundred ud righly.Ave illu<mi>nn*cin irnjrf !■ 

OM verjr luge Md bud>M>UI volueie, iin|ierial ocUvd, of orer IvaOO olowily iirinud lafas ■ 

•Bkll type; rzu* dulk. H OO; (iruogly Uniod in lealbar, WDfa raiwl bwidi. (7 00. 

TbM the tift rspuiaiKia ot xklt work m%ht be rally mnintnlneri, ibeenihor hm nbitnHH 

ftorougb iwbioli ; every porlloa ban bHo examined wiih Ibe aid of ibe mori r^M ran — 

la fuhalafff, ud the rnulu of mudorn inve«ig«ilaa> in boib ibeorpLlval oiul^naieal *i 

have been oarefuUy weivbed and embodied lbrriu|th<>ul li- imKi'" Tin- WBiihiiil u.*rniiBy n 

•dilor bulikewLM! introduced irbi 

b relaiioD to diwue* inpideni lo 

MwUebexperienmbrre b«i leaiodinrn-'' i.^idrd MrcMf 

lo incMriaauf illuBtraiione, belieririglhal In ilii' '. ■■vonmtw 

the linden) in eiiinidsiing tbe lexl. Tbe wurk '»:... ,.u ^ !■««! vut 

■ladvuiced aialE of niediril icjenoe oii '■■•:.■ „', ;... -. 

ibihe worll hn* received on 'Ihiwh by nir. tun ihii ui:iwiili.iiiii4in( en •■• 
nf Ihe pa^, mure ihoii Lwn hiinilrvd additiMial p 
<ro l>rK voli 
igle voliune, I 



led |«cae« 
■anp*j»ia^^~ 
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WILaON lERASMUSI, P. R. 3. 

A SYSTEM OF Hl'MAM ANATOMV, G.-u(ral iiid ?|Kci»I. A 

viiMlAimrinn.frunibala«iBDduiUrg«JLiigli-bEditiuu. Kiliiedby W.U.Ooi 

Priife"or «l Analomy in ihe PeimnylvBiiiB Mcdiral Colj™, ftis. Illintrawd WtU Ikn 
lelv-MTeo engraving! on wood. In one large uil muuimirnly prmled urlaiu 
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WIL80N (ERA8MU8), F. R. 8. 
ON DfSEASES OF THE SKIN. Fifth American, from the Fifth enlarged 

London edition. In one handsome octavo rolume, of nearly 700 large pages, with illnstrations 
on wood, extta cloth $4 SO. 

Thi«> claHNCttl work, which for twenty years has occupied the position of the leading authority 
fn the English language on it« imprirtant .subject, has ju^t received a thorough revision at the hands 
of the author, and is now prcMinted as embodying (he results of the latest iiivestigation» and expe- 
rience on all matters connected with diseases of the skin. The increase in the sixe ot the wurk 
shows the industry of the author, and his determination that it shall maintain the position which it 
has acquired as thoroughly on a level with the most advanced condition of medical science. 

A iew notices of the last edition are appended. 

The writings of Wilson, npondiseasesof the tkin. No matter what other treatises msjbe inthe libra- 
are by far the most ■elentifie and practieal that rj of the loedical KttendHnt, he needs the elear and 
have ever been presentfd to the luedival world on i»agget«tiTe coaQHeU of Wibton, who Ik thuroagbly 
thiskubject. The preeenteditionisa great improve- pOMted ap on h11 sabjectn coonected with cntaDeoua 
meat on all its predecetaors. To dwell upon all the pathology. We hnre, it is very true, other valuable 



great merits and fa iffh uluims of the work before tts, works on the maladies that invade the skin; bat, 
«« rtalim, would in J«'ed be an a^re-eable service; it 
w«tuld be a mental homai^e which we could freely 



oifer, but we should thus occupy an undae amount 
ot space in this Jourmai. We will, howtver. look 
at some of the more salient points with whieh it 
alMiundSfSnd which make itincomimrauiy superior to 
all other trea tises on thr subject of dermatology. No 
mere speculative views are allowed a place m this 
volume, which, without a doubt, will, for a very loni 



compared with the volume under consideration, they 
are certainly to be regarded ah inferior lighttt in guid- 
ing the Judgment of the mndlcal man. — Boston Mttd. 
and Surg. Journal, Oct. 18^7. 

The author adopts s simple snd entertalntug style. 
He* strivsH to clear away the complications of his 
tubject, and has thus produced a book filled with a 
vamt amount of Information, in a form so agreeable 



volume, wiiicn, witnoutadouot wiil,lor a very lont «h to make It plea^aut reading, even to the uninitiated. 

period, be acknowledged as the chief sUndard work More especially docH it de»»erve our praise becanite of 

on dermatoliwy. The principles of an enlightened it« beautiful aud complete atlas, which the American 

and rational tlierapeia are introduced on every ap- publishers have succesHfuUy imitated from the origi- 

propriate ^casion.— itm. Jonr. M*d ScUnct. nai plate«. We pronounce them by far the beat Imi- 

When the first edition of this work appeared tationnof nature yet pabllshed iu our country. With 

about fourteen years ago, Mr Erasmus >V ilson hati the text-boolc and atlax at hand, the diagnohis is ren- 

already given some years Ui th^ study of Diseases dered easy and accurate, and the practitioner feels 

of the Skin, and he then expressed bis intention of hlmtelf wife in his treatment. We will add that thU 

devoting his fniure life to ahe elacidation of this •'O'k, although it must hate been verv expensive to 

branch of Medical Science In the present edition 'be pumishers, is not high priced. There is no r#a- 

Mr. Wilson presents us with the results of his ma- •«>•>. then, to prevent every phyHician tnm obtaining 

tared experienee, and we have now before us not * ^<>J' of such importance, and one which will Have 

merely u reprint of bis former publications, but an him both labor and perplexity.— Fa. Med. Joumtil. 



entirely new and rewritten volume. Thus, the whole 
history of the diseases affecting the skin, whether 
they originate in that structure ur are the mere mani- 
festations of derangement of internal organs, is 
brought under notice, and the book includes a mass 



As a practical gaide to the elasHiflcation, diagnosis, 
and treatment of the dLsea»es of the skin, the book is 
complete. We know nothing, considered in this as- 
pect, belter in oar language ; It in a safe authority oa 
all the ordinary matters which, in this range of dis* 



of Information which is spread over a gi eat part of eases, engage the practitioner's attention, and pos- 

the domain of MedicstlandSurgical Patliology. We sesaes the high quality — unknown, we believe, to 

ean safely recommend it to the profession as the every older manulil, of being on a level with scienee's 

best work on the subject now in existence in the En- high-water mark ; a souod book of practice. — Limdon 

glish language.— Loadoa M.td. TinuB oitd Qtuftu . MmL Tiuiet. 

ALSO, now RXADT, 

A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES OP 

THE SKIN ; eon!(ii«ting of twenty beautifully executed plates, of which thiritren are exquisitely 
colored, presenting the Normal Anatomy and Pathology of the Skin, and containing accurate re- 
presentationn of about one hundred varieties of disease, most of them the sixe of nature. Price 
m cloth. $5 50. 

In beauty of drawing and accuracy and finish of coloring these plates will be found equal to 
anything of the kind as yet issued in this country. The value of the new edition is euliauced by 
an additional colored plate. 



The plates by which this edition is aceompaaied 
leave nothing to be desired, so far as excellence of 
delineation and perfeec accuracy of illustratioa are 
concerned . — Mtdieo-Ckirurgical Heview . 

Ot these plates it isimpossible to speak too highly. 
The representations of the various forms of cutane- 
ous disease are singularly accurate, and the color- 
ing exceeds almost anything we have met with.— 
Brituh mmd Fortign Afedtcai lUvUw. 



We hsve already expressed oar high appreciation 
of Mr. Wilson's treatise on Diseases of the Hkin. 
The plates are comprised in a separate volume, 
which we counsel all those who possess the text to 
purchase. It is a beautiful specimen of eoior print- 
inf , and the repiesentations of the various forms of 
skin disease are as faithful as is possible in plates 
of the »txe.'-'Bo*t0n Mtd.mmd dmrg. Joumatj April 
0, looe. 



Also, the TEXT and PLATES done up in one handsome volume, extra cloth, price S9 90. 



BT THB SAME AUTHOR. 



THE DISSECTOR'S MANUAL; or, Praotical and Surgical Anatomy. Third 

American, from the taut revised and enlarged Engli^h edition. Moditied and rearranged, by 
William Hunt, M. D., Demonstrator of Anatomy in the University oi Pennsylvania. In one 
lar^e and handsome royal i2mo. volume, extia cloth, of 082 puge», with L54iilujitrution8 i2 00. 



BT THB 8AMB AUTHOB. 



HEALTHY SKIN; A Popular Treatise on the Skin and Hair, their Preserva- 
tioQ and Management. Second American, from the fourth London edition. One neat volumei 
royal 12mo., extra /sloth, ot about 300 pages, with numerous illustrations. $1 00. 



LEA b BLANCHABD-B HEDtCAL 



Profen 

AN ANALYTICAL COMPRNDITTM OP THE VARIOUS BRANCHB 

Of MEDICAL SCIENCE; rorlhe Uk and BxnBimatinn nl SmdenlB. A new edili..fl,nfw4 
and improved. In ons very lurge ■nil hiiiiil«iniely prinled roya? lamo, roluwe, nl nlwoifBt 
IhiiUHand pa^B, wirh 374 wood-cuV,eilrH clolb. S3 73. SUaOgly bound in leailu-i, buD n-.w* 
- bands. S4 M). 
Thj« wi>r1; Is again preBrnied at emtneiiilr « 
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NELIQAN (J. MOOREI, M. D., M. R. I. A., Ac. 
ATLAS OP CUTANEOnS DISEASES. In one boaotiftal quarto 

<!<oih, wlihiiplendidmloredplaie*, praHDtlng nearly DIM bundrod olflbomte 

di»!B». >S bO. 

Thiv beaulirm volume i« Intended ai a complete and awurate repreMmiDiion o( all ika im>ua 
oTUiiseBae; ol IbeSkin. Wliile It cait be consulted in conjiuietion wilh any worb on ProRlli-e, It Mi 
Wptvial reference to ibe nmhor'f " Treat iee on DiiHmeeii orilie Slcin," *o Isrorably mwrwif bT'^ 
proTcHion aoroe ycara lince. The publisher* Tee I ju»l I fied In eaying that letr more beautifully or 
ODtfld plaiBB have ever been preeealed to Llie prolniflon of Ibis cDOOtry. 

Neliran'i Allai of Cntaneuiii Di>eii»i 
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A PRACTICAL TREATISE ON DISEASES OF THE 8K1N. Pmilh 

Anierican edition. In one peat royal 12nio. vuIludo, cxIib clulh, of 334 pagea. SI GO, 

OWE.N ON THE DIPFEBENT FUftM9 OP j One vol. royal llinn,,GaIiaBloUi wicb HiHn> 
THE aUELKTON. AND OP THB TKETH< | UlDiIratlana. Bl «f 



pinniEiwiLLrAM), f. n.«. E., > 

Profew>roraurK<ryiDltieUnivenityorAI>«rdticn. 

THB PRINCIPLES AND PRACTICE OP SURGERY. Edited by Jon 

NeilL.M. D., PrefusBor ofSaigcry in (he Penna. Medical Collegia, Surgeon luifae PenoTt'W) 
Hu»pital,&a. looaeferyhandBomcSTii. volume, extra clulb,ol 780 pages, WtibSlSlDiutrtlioia^ 

ts is. 



a Iheti 



able ■<ze, when 

las^'ht-— r*i SuihBii 

Ptof. Pliris, In tb 









votk befnn 






liHIrd sPSiMa. 



PARKER (LANQSTON) 
Bargeou u> iheljiisui'i Buipilal, Birminj 

THE MODERN TREATMENT OP SYPHILITIC DISEASES, B< 

HaKV ANU SECONUAKV; oniuprixinKlheTreattnentorGoiiBiilnliunH' ' " 
liB. by a saTe sad aurceatful tneifaod. With numerous Canes. Formulw, 
From Ibe Tbud and eiuirely rawntiea London editioa. la ooa 






LEA fc BLAHOHARD'S MKDICAL PUBLICATIONS. 
WINSLOW (FORBES), M. D., D. O. L., I 
ON 0B80UBK DISEASES OF THE BRAIN AND DISOEDfiRS OF^ 

MINI); ihEir iocipieui Symplum*. PmbuluBrv, Djunio«i«, Tremmeiil. Biid Pruphylu 

Aui.-ricHU, fr<.m lie third Kiid rcvi.ed Eiiglii.h edilioc '--■-■ 

neiitly 600j»g», eitra I'lulli, (PrepirmK.) 
Wb oIo«« Ail bri»ri>Bdm*MMriljf vhj iaperfM 
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WEST (CHARLES), M. O., 

Aacoacbeur (naid LecIBrernnblulwiferi'BI Si. BnithoLonirw'* HoipiUI, Phrilciin lo (hf SoiBJWM 
Sick Cliilitfe«,*e, 

LECTirUES ON THE DISEASES OF WOMEN. Socond American, from Ih 

Kvund Lundon edilioo. Id ous baadsotne itclDVo VoJume, ellrB olulh, ol aboul SOO Mfo: 

%«Geliil<!ni*nwhorepdvrd Phe6n'lporlion,»«iH"WPd in Ihe "Medirnl New* and Library "<u 
DuWuumpleTi! Iheir copies by prvcurlQg Pari II, btiiig pegD 3U9 lu Eni], witb In Jex, Title mium, 
itc, Svo., ctulb, price |1 Vi>. 

We glidlyreoaninicDtf Kf> LwtBreaMinUfUt- 
Ml drgrco iwifurllve to nil who are i«lirt«M a 

rsaKiDvr hdJ ■ (oud piaciltlooei, ud liH tont ■ 
wiitihv of tbe lisiMiumc g»»b In irhtokilkuo- 

Hfe nun Uk< l«v<! of Dr. W«t'. Terj uM 

Ua llvle.iiiid the iii< ualry aud aobricty uf JadiBOI 
irf wiicn II (i»e» svldeoDc,— ^.i-a^aa KU iWi. 



LECTURES ON THE DISEASES OP INFANCY AND OHILDflOOT. 

Third AmKru'iin, Irnni ihr founh enlarged mid unproved Lmiitou ediiiou. la uite budn^ 
(KlnviivuiuiuH, villa cloth, ol alioui «ii bundred und blty pngc^e. t'-i I'l 
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in ill preaeol ahipe il wilJ be loand of tbe frealeat 

leatbi Df Ike proTeHluii.— JHid. ri'aui ant fiuiiie, 
LoBdon.Dec. 10, I89B. 
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